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APR  28  1981 


Honorable  J*  Joseph  Garrahy 
Governor  of  the  State  of  Rhode  Island 
and  Providence  Plantations 
State  Rouse 

Providence,  Rhode  Island  02903 


Dear  Governor  Garrahy: 

Inclosed  la  a  copy  of  the  Flat  River  Reservoir  Dam  (RI-00601)  Phase  I 
Inspection  Report,  which  was  prepared  under  the  National  Program  for 
Inspection  of  Non-Federal  Dams.  This  report  Is  presented  for  your  use 
and  la  based  upon  a  visual  Inspection,  a  review  of  the  past  performance 
and  a  brief  hydrological  study  of  the  dam.  A  brief  assessment  Is  In¬ 
cluded  at  the  beginning  of  the  report. 

The  visual  Inspection  conducted  at  the  site  has  revealed  serious 
seepage  problems  with  the  earth  dike  comprising  the  right  portion  of 
the  project  that  could  effect  Its  stability.  The  State  Department  of 
Environmental  Management  was  notified  of  these  problems  and  has 
recommended  to  the  owner  of  the  dam  that  the  reservoir  be  maintained  at 
a  level  4  feet  below  spillway  crest.  As  a  result  of  the  serious  nature 
of  the  seepage  this  dam  has  been  assessed  as  unsafe-emergency  until 
corrective  measures  are  completed  as  outlined  In  Section  7  of  the 
report. 

It  Is  recommended  that  the  following  be  done  immediately  upon  receipt 
of  the  report.  The  reservoir  be  lowered  and  maintained  at  a  low  level 
and  the  seepage  be  monitored  for  any  changes.  The  owner  engage  the 
services  of  a  registered  professional  engineer  to  design  and  supervise 
the  construction  of  some  method  of  embankment  stabilisation  along  the 
toe  of  the  dike.  That  a  detailed  emergency  operation  plan  and  warning 
system  be  developed  and  a  program  of  round-the-clock  surveillance 
during  and  after  periods  of  heavy  precipitation  be  provided. 

1  have  approved  the  report  and  support  the  findings  and  recommendations 
described  in  Section  7  and  ask  that  you  keep  me  Informed  of  the  actions 
taken  to  implement  than.  This  follow-up  action  is  a  vitally  Important 
part  of  this  program. 


APR  28  1981 


NEDED 

Honorable  J.  Joseph  Garrahy 

A  copy  of  this  report  has  been  forwarded  to  the  Departaent  of  Envlron- 
■ental  Management,  the  cooperating  agency  for  the  State  of  Rhode 
Island.  In  addition,  a  copy  of  the  report  has  also  been  furnished  the 
owner,  the  Quldnick  Reservoir  Coiq>any,  West  Warwick,  Rhode  Island. 

Copies  of  this  report  will  be  L^de  available  to  the  public,  upon 
request,  by  this  office  under  the  Freedom  of  Information  Act.  In  the 
case  of  this  report  the  release  date  will  be  thirty  days  from  the  date 
of  this  letter. 

I  wish  to  take  this  opportunity  to  thank  you  and  the  Department  of 
Environmental  Management  for  your  cooperation  in  carrying  out  this 
program. 


Sincerely, 


Incl  C.  E.  EDGAR,  III 

As  stated  Colonel,  Corps  of  Engineers 

Division  Engineer 
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Brief  Assessment 


RI  00601 

Flat  River  Reservoir  Dam 

Kent  County,  Rhode  Island 

South  Branch  of  the  Pawtvixet 
River 

26  November  1980 


Flat  River  Reservoir  Dam  is  comprised  of  two  earth  embankments 
separated  by  a  section  of  higher  natural  groiind.  The  north  or 
left  side  of  the  dam  is  an  earth  embankment  with  a  concrete  core 
wall.  It  is  13  feet  wide  at  the  crest,  24  feet  high,  and  750 
feet  in  length  including  a  195  foot  long  spillway  section  on  its 
left  end.  This  section  also  contains  the  three,  48"-diameter 
outlet  conduits  with  gates  and  structures  on  both  the  upstream 
and  downstream  ends.  To  the  right  or  south  end  is  a  1,000  foot 
long  earth  dike  with  an  11  foot  wide  crest  and  a  23  foot  height. 

Flat  River  Reservoir  is  used  to  store  water  for  process  use  and 
formerly  for  power  generation  by  the  downstream  industries  which 
make  up  the  Quidnick  Reservoir  Company  and  own  the  dam  and  reser¬ 
voir.  The  reservoir  is  also  used  for  recreation  and  has  a 
heavily  developed  shoreline.  Storage  capacity  of  the  reservoir 
is  12,650  Ac-Ft  at  the  Top  of  the  Dam  (elevation  255.0). 

The  dam  is  classified  as  INTERMEDIATE  in  size  and  a  HIGH  hazard 
structure  in  accordance  with  recommended  guidelines  established  by 
the  Corps  of  Engineers.  Based  on  the  size  and  hazard  classifica¬ 
tions,  the  adopted  test  flood  for  this  structure  is  equal  to  the 
full  Probable  Maximum  Flood  (PMF)  which  is  estimated  from  the 
Corps  of  Engineers  PMF  curves  to  be  375  CSM,  or  21,600  CFS ,  from 
the  57.5  square  mile  drainage  basin  when  reduced  by  257.  for  storage 
in  the  drainage  basin.  This  test  flood  has  a  routed  outflow  dis¬ 
charge  equal  to  18,750  CFS  and  would  overtop  the  dam  by  1.0  foot. 
The  maximum  spillway  capacity  is  eq\ial  to  12,000  CFS  which  repre¬ 
sents  647.  of  the  test  flood  outflow. 

Based  on  a  visual  inspection  of  the  site,  the  main  dam  embankment 
and  appurtenances  are  considered  to  be  in  FAIR  condition.  The 
earth  dike  comprising  the  right  portion  of  the  dam,  however,  is 
considered  to  be  in  VERY  POOR  condition  due  to  serious  seepage 
problems  which  could  lead  to  a  piping  failure. 


It  is  recoxmnended  that  the  reservoir  level  be  lowered  immediately 
and  that  the  owner  engage  the  services  of  a  registered  profes¬ 
sional  engineer  experienced  in  the  design  of  dams  to  design  and 
supervise  the  construction  of  a  pervious  counterweight  along  the 
toe  of  the  dike  or  to  design  and  supervise  the  construction  of 
some  other  embankment  stabilization  measure.  Such  a  temporary 
measure  is  required  to  minimize  the  chances  of  a  piping  failure. 
The  recommendation  to  lower  the  reservoir  was  made  to  the  owner 
by  the  State  of  Rhode  Island  Department  of  Environmental  Manage¬ 
ment  in  a  letter  dated  March  9,  1981. 

It  is  also  recommended  that  the  owner  engage  the  services  of  a 
registered  engineer  experienced  in  the  design  of  dams  to  accom¬ 
plish  the  following: 

1.  Perform  a  detailed  hydrologic/hydraulic  investigation  of  the 
potential  downstream  hazard  to  determine  the  level  at  which 
the  reservoir  can  be  maintained  in  order  to  minimize  the 
downstream  damages  in  the  event  of  a  failure. 

2.  Evaluate  the  need  for  more  permanent  repairs  to  correct  the 
seepage  and  stability  problems  of  the  dike. 

3.  Perform  a  detailed  hydrologic/hydraulic  investigation  to 
assess  further  the  potential  of  overtopping  the  d2un  and  the 
need  for  and  the  means  to  increase  the  project  discharge 
capacity. 

4.  Evaluate  the  seepage  along  the  downstream  toe  of  the  main 
dam  embankment  and  beneath  the  spillway  weir. 

5.  Recommend  a  program  to  remove  the  trees  and  brush  and  their 
root  systems  on  the  spillway  weir,  apron  and  training  walls, 
and  on  the  slopes  and  at  the  toe  of  the  dam  and  dike  which 
obscure  seepage,  may  provide  paths  of  seepage  along  root 
systems,  and  may  dislodge  stones  in  the  masonry  structures. 

6.  Further  investigate  the  poor  condition  of  the  outlet  gate 
structure  and  design  the  repairs  or  replacement  necessary  to 
restore  it  to  an  operable  condition,  if  required. 

7.  Evaluate  the  erosion  of  slopes  and  the  upstream  riprap 
protection  and  recommend  required  repairs . 

8.  Evalxiate  the  deterioration  of  the  service  bridge  over  the 
spillway,  which  provides  the  most  rapid  access  route  to  the 
gate  structures  euid  recommend  repairs  to  return  the  bridge 
to  a  satisfactory  condition. 


These  and  other  recommendations  and  remedial  measures  as  described 
in  Section  7  should  be  implemented  by  the  owner  within  one  year 
after  receipt  of  this  Phase  1  Inspection  Report. 


NEW  ENGLAND  ENGINEERING,  INC. 


BY:  ^LCjlTiJ 

David  A.  Sluter,  P.  E. 


President 


This  Phase  I  Inspection  Report  on  Flat  River  Reservoir  Dam  (RI-00601) 
has  been  reviewed  by  the  undersigned  Review  Board  members.  In  our 
opinion,  the  reported  findings,  conclusions,  and  recommendations  are 
consistent  with  the  Recommended  Guidelines  for  Safety  Inspection  of 
Dams ,  and  with  good  engineering  judgement  and  practice,  and  is  hereby 
submitted  for  approval. 


M.% 


CARNEY  H.  TER2IAN,  MEMBER 
Design  Branch 
Engineering  Division 


JOSIpHW,  FINEGAN 
WateV  Gontrol  Branch 
Engineering  Division 


NEGAN,^^. ,  ME!’IB15r 


APJY^IAST  MAHTESIAN,  CHAIRMAN 
Geotechnical  Engineering  Branch 
Engineering  Division 


APPROVAL  RECOMMENDED: 


JOE  B.  FRYAR 

Chief,  Engineering  Division 
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This  report  is  prepared  under  guidance  contained  in  the 
Recommended  Guidelines  for  Safety  Inspection  of  Dams,  for  Phase 
1  Investigations.  Copies  of  these  guidelines  may  be  obtained 
from  the  Office  of  Chief  of  Engineers,  Washington,  DC  20314. 

The  purpose  of  a  Phase  1  Investigation  is  to  identify  expedi¬ 
tiously  those  dams  which  may  pose  hazards  to  human  life  or 
property.  The  assessment  of  the  general  condition  of  the  dam 
is  based  upon  available  data  and  visual  inspections.  Detailed 
investigation  and  analyses  involving  topographic  mapping,  sub¬ 
surface  investigations,  testing,  and  detailed  computational 
evaluations  are  beyond  the  scope  of  a  Phase  1  investigation; 
however,  the  investigation  is  intended  to  identify  any  need  for 
such  studies. 

In  reviewing  this  report ,  it  should  be  realized  that  the 
reported  condition  of  the  dam  is  based  on  observations  of  field 
conditions  at  the  time  of  inspection  along  with  the  data  avail¬ 
able  to  the  inspection  team.  In  cases  where  the  reservoir  was 
lowered  or  drained  prior  to  inspection,  such  action,  while 
improving  the  stability  and  safety  of  the  dam,  removes  the 
normal  load  on  the  structure  and  may  obscure  certain  conditions 
which  might  otherwise  be  detectable  if  inspected  under  the 
normal  operating  environment  of  the  structure. 

It  is  important  to  note  that  the  condition  of  a  dam  depends 
on  numerous  and  constantly  changing  internal  and  external 
conditions,  and  is  evolutionary  in  nature.  It  would  be  incor¬ 
rect  to  assume  that  the  present  condition  of  the  dam  will 
continue  to  represent  the  condition  of  the  dam  at  some  point  in 
the  future.  Only  through  continued  care  and  inspection  can 
there  be  any  chance  that  xmsafe  conditions  be  detected. 

Phase  1  inspections  are  not  intended  to  provide  detailed 
hydrologic  and  hydraulic  analyses.  In  accordance  with  the 
established  Guidelines,  the  Spillway  Test  Flood  is  based  on  the 
estimated  "Probable  Maximum  Flood"  for  the  region  (greatest 
reasonable  possible  storm  runoff),  or  fractions  thereof. 

Because  of  the  magnitude  and  rarity  of  such  a  storm  event ,  a 
finding  that  a  spillway  will  not  pass  the  test  flood  should  not 
be  interpreted  as  necessarily  posing  a  highly  inadequate  condi¬ 
tion.  The  test  flood  provides  a  measure  of  relative  spillway 
capacity  and  serves  as  an  aid  in  determining  the  need  for  more 
detailed  hydrologic  and  hydraulic  studies,  considering  the  size 
of  the  dam,  its  general  condition,  and  the  downstream  damage 
potential. 

The  Phase  1  Investigation  does  not  include  an  assessment 
of  the  need  for  fences,  gates,  no- trespassing  signs,  repairs  to 
existing  fences  and  railings  and  other  items  which  may  be 
needed  to  minimize  trespass  and  provide  greater  security  for 
the  facility  and  safety  to  the  public.  An  evaluation  of  the 
project  for  conpllance  with  OSHA  rules  and  regulations  is  also 
excluded. 
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to  detect  irregularities  which  could  indicate 
movement  or  settlement  (Photo  C-4)  .  Large 
trees  were  growing  at  the  downstream  toe  of 
the  dike,  and  piles  of  cut  brush  obscured 
much  of  the  downstream  toe.  A  2  foot  dia¬ 
meter  animal  burrow  was  observed  at  Station 
15+50. 

Flowing  clear  seepage  was  observed  at  two 
locations  on  the  downstream  toe  of  the  dike, 
and  soft  ground  was  encountered  along  the 
full  length  of  the  toe  of  the  dike  and  on  the 
downstream  slope  up  to  4  feet  above  the  toe. 

The  downstream  toe  from  Station  15+30  to 
Station  18+20  was  swampy  with  some  ponded 
water.  A  small  seep  flowing  clear  at  less 
than  1  gpm  was  observed  at  the  downstream  toe 
at  Station  18+15.  A  small  rust-colored  silt 
delta  was  observed  at  the  base  of  the  seep. 

It  is  possible  that  the  silt  was  eroded  from 
the  dam  when  seepage  flowed  at  a  higher  rate. 

It  appeared  that  the  entire  swampy  area  was 
supplied  by  seepage  through  or  beneath  the 
dike . 

Water  was  ponded  to  a  depth  of  6  to  8  inches 

from  Station  18+20  to  Station  19+05  at  the  toe 

of  the  dike.  A  stream  draining  this  ponded 

area  was  observed  to  flow  clear  at  an  estimated 

rate  of  5  to  10  gpm.  The  elevation  of  this 

seepage  area  was  about  8.5  feet  below  the 

reservoir  elevation.  (The  reservoir  elevation 

was  about  11.3  feet  below  the  crest  of  the 

dike  at  the  time  of  inspection.)  I 

Water  ponded  1  to  2  feet  deep  was  observed  from 
Station  19+35  to  Station  19+90.  Continuous 
clear  seepage  was  observed  to  enter  the  ponded 
area  from  the  toe  of  the  dike  at  a  total  rate 
of  10  to  20  gpm  (Photo  C-9) .  The  seeps  were 
concentrated  locally  where  they  emerged  from 
the  bases  of  large  trees  at  the  downstream  toe. 

The  seep  that  was  observed  to  emerge  from  the 
base  of  the  tree  at  Station  19-35  and  shown 
in  Photos  C-9  and  C-10  contained  a  delta  of 
silt  and  fine  sand,  but  the  seep  was  flowing 
clear  at  the  time  of  inspection.  The  elevation 
of  this  seep  was  about  9.4  feet  below  the 
reservoir  elevation. 

c.  Appurtenant  Structures.  See  the  General  Plan  in  Appendix 

B  for  the  locations  of  appurtenant  structures  on  the  dam. 

1.  Spillway .  At  the  left  abutment  of  the  dam  is  a  192 
foot  long  spillway  in  fair  to  poor  condition  (Photo 
C-17).  The  spillway  weir  and  training  walls  are  of 
stone  masonry  construction  and  exhibit  extensive 
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b.  Crest .  The  crest  of  the  main  embankment  (Photo 
C- 5)  is  gravel  covered  and  approximately  13 
feet  wide.  Minor  erosion  was  observed  at 
several  locations  along  the  crest.  No  lateral 
movement  or  misalignment  was  observed.  The 
concrete  core  wall  does  not  extend  to  the  crest 
and  is  not  observable. 

c.  Downstream  Face  and  Toe.  The  downstream  face 
is  an  earth  slope.  The  slope  and  toe  are 
heavily  covered  with  brush  and  trees.  Several 
areas  of  minor  erosion  were  observed  along  the 
top  of  the  downstream  slope.  Thick  brush, 
trees,  and  piles  of  cut  brush  obscured  the 
lower  slope  and  made  it  difficult  to  detect 
any  seepage  or  other  irregularities.  Most  of 
the  downstream  toe  was  also  difficult  to 
inspect  because  of  the  thick  brush.  The 
ground  in  the  area  was  mostly  soft  and  wet 
and  ponded  water  was  observed  from  Station 
3+35  to  3+95. 

Dike. 

a.  Upstream  Face.  The  upstream  slope  of  the  dike 
(Photo  C-2)  IS  brush  covered  above  the  riprap . 
Mprap  protection  on  the  upstream  slope  was 
absent  at  the  left  abutment  and  from  Station 
19+50  to  the  right  abutment.  A  wave- cut 
erosion  scarp  was  observed  to  extend  about  1 
foot  above  the  riprap  from  the  left  abutment 
to  about  Station  19+00,  and  about  2  feet 
above  the  riprap  from  Station  19+00  to  Station 
19+50,  where  the  riprap  cover  was  less  exten¬ 
sive.  Minor  erosion  was  also  observed  at  the 
right  abutment  (Photo  C-2).  A  large  erosion 
gully  was  observed  on  the  upstream  slope  at 
Station  17+10  (Photo  C-11) .  This  gully 
extended  from  the  crest  into  the  riprap 
protection  and  was  about  5  feet  wide  and  3 
feet  deep.  Several  smaller  gullies  also  were 
observed  at  other  locations  on  the  upstream 
slope. 

b.  Crest .  The  crest  of  the  dike  (Photo  C-6)  is 
gravel  covered  and  approximately  11  feet  wide. 
Minor  erosion  was  observed  at  several  locations 
along  the  crest  as  were  motor  bike  paths  across 
the  crest  leading  to  trails  up  and  down  the 
slopes.  No  lateral  movement  or  misalignment 
was  observed. 

c.  Downstream  Face  and  Toe.  The  downstream  face 
of  the  dike  is  an  earth  slope.  Heavy  growth 
of  brush  on  the  downstream  slope  obscured 
the  surface  of  the  dike  and  made  it  difficult 


3-2 


/ 


I 


SECTION  3 


VISUAL  INSPECTION 


3 . 1  Findings 

a.  General .  The  Phase  1  visual  inspection  of  the  Flat 
River  Reservoir  Dam  was  conducted  on  November  26,  1980 
by  representatives  of  New  England  Engineering,  Inc. 
and  Geotechnical  Engineers,  Inc.  A  visual  checklist 
and  photographic  record  of  that  inspection  have  been 
included  in  Appendix  A  and  C,  respectively,  of  this 
report.  At  the  time  of  the  inspection,  the  water 
level  was  4.2  feet  below  the  spillway  crest. 

Based  on  the  visual  inspection,  the  main  dam  embankment 
and  appurtenances  are  judged  to  be  in  FAIR  condition. 
The  earth  dike  comprising  the  right  portion  of  the  dam 
is  judged  to  be  in  VERY  POOR  condition. 

b.  Dyn.  Flat  River  Reservoir  Dam  is  an  earth  embankment 
with  concrete  core  wall.  The  embankment  is  divided 
into  two  sections  by  an  area  of  higher  natural  ground 
near  the  middle  of  the  dam.  To  the  left  is  the  main 
dam  embankment  which  is  750  feet  in  length  and  con¬ 
tains  the  spillway  section  and  the  outlet  works  for 
the  dam.  To  the  right  is  a  dike  which  is  1,000  feet 
long. 

1 .  Main  Dam 


a.  Upstream  Face.  The  upstream  face  (Photo  C-1) 
is  an  earth  slope  and  is  brush  covered  from 
the  top  of  the  riprap  to  the  crest.  This 
heavy  brush  growth  made  inspection  difficult. 
Several  erosion  gullies  were  observed  on  the 
upstream  slopes  above  the  riprap.  The  gullies 
were  as  large  as  3  feet  wide  by  1  foot  deep 
exposing  a  sandy  soil  which  is  susceptible  to 
continued  erosion.  The  riprap  protection  on 
the  upstream  face  extended  from  seven  feet 
below  the  crest  down  the  slope  to  below  the 
water  level  as  far  as  could  be  seen.  Several 
areas  on  the  upstream  face,  however,  were 
without  riprap  protection.  Those  areas  are 
from  right  of  the  spillway  to  Station  2+50, 
just  right  of  the  intake  structure  at  Station 
6+00,  and  at  the  right  abutment  at  Station 
7+35.  Minor  erosion  of  the  upstream  face  was 
observed  at  these  locations. 
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SECTION  2 


ENGINEERING  DATA 


2 . 1  Design 

There  is  no  available  documentation  regarding  the  design  of 
this  facility. 

2 . 2  Construction 

No  formal  records  of  construction  or  subsequent  repairs  are 
available  for  this  dam.  The  State  of  Rhode  Island's  dam 
inspection  reports  are  included  in  Appendix  B. 

2 . 3  Operation 

The  only  operational  records  maintained  are  daily  recordings 
of  the  reservoir  water  level.  Discharge  through  the  gates 
is  controlled  by  the  resident  gate  keeper  at  a  flow  level 
sufficient  to  meet  the  downstream  water  needs  of  the  member 
companies  of  the  Quidnick  Reservoir  Company  and  maintain  the 
water  level  below  the  spillway  crest. 

2.4  Evaluation 


a.  Availability.  There  is  no  information  available. 

b.  Adequacy.  The  lack  of  in-depth  engineering  data  did 
not  allow  for  a  definitive  review.  Therefore,  the 
adequacy  of  this  dam  could  not  be  assessed  from  the 
standpoint  of  reviewing  design  and  construction  data, 
but  is  based  primarily  on  visual  inspection,  past 
performance  and  sound  engineering  judgement. 

c.  Validity.  No  data  is  available  to  require  verification. 
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3. 

Height 

4. 

Top  width 

5. 

Side  slopes 

6. 

Zoning 

7. 

Impervious  Core 

8. 

Cutoff 

9. 

Grout  Curtain 

10. 

Other 

Diversion  and  Regulating 

Tunnel 

Spillway 

1. 

Type 

2. 

Length  of  weir 

a.  Total  (Gross) 

b.  Net 

3. 

Crest  elevation 

4. 

Gates 

5. 

U/S  Channel 

6. 

D/S  Channel 

7. 

General 

Regulating  Outlets 

1. 

Invert 

2. 

Size 

3. 

Description 

4. 

Control  Mechanism 

5. 

Other 

23  feet 

11  feet 

U/S  2.2:1 
D/S  2.4:1 

None  known 

Unknown  whether  core  wall 
exists  in  dike  section  or 
not. 

None  known 
None  known 
No  comment 

N/A 

Broad-crested  with  free 
overflow  vertical  fall 

192  feet  including  piers 
176  feet 

247.9  feet  NVGD 

None 

Natural  bed  of  reservoir  and 
cobblestone  approach 

Natural  bedrock  channel  to 
Pawtuxet  River 

No  comment 

231.0  feet 

48"  diameter  -  3  pipes 
Cast  Iron  Pipe 
3  gates  on  U/S  and  D/S  ends 
No  comment. 


e.  Storage  (acre- feet) 


1. 

Normal  pool 

4,195 

2. 

Flood  control  pool 

N/A 

3. 

Spillway  crest  pool 

6,000 

4. 

Top  of  dam 

12,650 

5. 

Test  flood  pool 

13,600 

Reservoir  Surface  Area  (Acres) 

1. 

Normal  pool 

950 

2. 

Flood  control  pool 

N/A 

3. 

Spillway  crest 

950 

4. 

Top  of  dam 

950 

5. 

Test  flood  pool 

950 

Main 

Dam  Embankment 

1. 

Type 

Earth  embankment 

2. 

Length 

750  feet  including  spillway 

3. 

Height 

24  feet 

4. 

Top  width 

13  feet 

5. 

Side  slopes 

U/S  top  7  feet  2h:lv,  below 
2.7h:lv.  D/S  1.6h:lv. 

6. 

Zoning 

None  known 

7. 

Impervious  Core 

Past  inspection  report  and 
drawing  from  1904  indicate 
a  concrete  core  wall.  Core 
wall  not  observed  during 
this  inspection. 

8. 

Cutoff 

None  known 

9. 

Grout  Curtain 

None  known 

10. 

Other 

No  comment 

Dike 

1. 

Type 

Earth  embankment 

2. 

Length 

1,000  feet 
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2. 

Maximum  knovm  flood  at 
damsite 

29  inches  above  spillway 
crest  -  March  1936  (El.  250.3 
NGVD)  with  3  gates  open. 

3. 

Ungated  spillway  capa¬ 
city  at  top  of  dam. 

12,000 

CFS 

4. 

Ungated  spillway  capa¬ 
city  at  test  flood  ele¬ 
vation 

14,630 

CFS 

5. 

Gated  spillway  capa¬ 
city  at  normal  pool 
elevation 

N/A 

6. 

Gated  spillway  capacity 
at  test  flood  elevation 

N/A 

7. 

Total  spillway  capacity 
at  test  flood  elevation 

14,630 

CFS 

8. 

Total  project  discharge 
at  top  of  dam 

12,790 

CFS 

9. 

Total  project  discharge 
at  test  flood  elevation 

18,750 

CFS 

c.  Elevations  (Datum  *  NGVD) 


1. 

Streambed  at  toe  of  dam 

231.0 

2. 

Bottom  of  cutoff 

Unknown 

3. 

Maximum  tailwater 

Unknown 

4, 

Normal  pool 

246+ 

5. 

Full  flood  control  pool 

N/A 

6. 

Spillway  crest 

247.9 

7. 

Design  surcharge 
(Original  Design) 

Unknown 

8. 

Top  of  dam 

255.0 

9. 

Test  flood 

256.0 

Reservoir  Lengths  (in  feet) 

1. 

Normal  pool 

18,000 

2. 

Flood  control  pool 

N/A 

3. 

Spillway  crest  pool 

18,000 

4. 

Top  of  dam 

18,000 

5. 

Test  flood  pool 

18,000 

1-4 


these  still  use  process  water  from  the  river  but  it  is 
no  longer  used  for  power.  The  reservoir  is  also  used 
for  recreation  and  has  a  heavily  developed  shoreline. 

h.  Design  and  Construction  History.  The  original  Johnson's 
Pond  dam  and  mill  which  existed  on  this  site  was  breached 
in  1873.  That  same  year  the  dam  was  rebuilt  by  the 
Quidnick  Reservoir  Company  adding  3  feet  to  its  height , 
expanding  the  spillway  from  2  to  5  bays,  building  a  com¬ 
pletely  new  outlet  works,  and  changing  the  name  to  Flat 
River  Reservoir.  No  design  or  construction  records  are 
available  for  this  or  any  subsequent  modifications. 

i.  Normal  Operating  Procedures .  The  outlet  discharge  is 
normally  regulated  between  1/4  and  3/4  open  on  one  of  the 
three  48  inch  outlets  to  maintain  downstream  flow  and 
hold  the  reservoir  at  1  to  2  feet  below  the  spillway 
crest  in  accordance  with  a  recommendation  by  the  State 

of  Rhode  Island  in  June  1973.  The  suggestion  to  main¬ 
tain  a  lower  pond  level  was  recommended  because  of 
seepage  at  the  downstream  toe  of  the  dike. 

1.3  Pertinent  Data 


a.  Drainage  Area .  The  Flat  River  Reservoir  drainage  basin 
is  oval  in  shape  with  an  average  length  of  approximately 
6  miles,  a  width  of  10  miles  and  a  total  drainage  area 
of  57.5  square  miles  (See  Appendix  D  for  the  basin  map). 
Approximately  25  percent  of  the  basin  is  man-made  or 
natural  storage.  The  topography  consists  of  rolling  to 
flat  terrain  with  elevations  ranging  from  a  high  of  680 
feet  to  248  feet  at  the  spillway  crest.  Basin  slopes  are 
considered  flat  to  moderate. 

b.  Discharge  at  Damsite.  There  are  no  discharge  records 
available  for  this  dam.  Calculated  discharge  data  for 
the  dam  is  listed  below. 

1.  Outlet  Works 

a.  Conduit  &  Size 


Three  48”  diameter  Cl  outlet 
pipes.  Invert  Elevation  = 
231.0. 


b.  Discharge  Capacity 
with  pond  at  spill¬ 
way  crest  elevation 

-  247.9.  (3  pipes)  630  CFS 

c.  Discharge  Capacity 
with  pond  at  top  of 
dam  elevation=255 . 0 

(3  pipes)  790  CFS 

d.  Discharge  capacity 
at  test  flood  ele¬ 
vation  “  256.0 

(3  pipes)  810  CFS 


b. 


Description  of  the  Dam  and  Appurtenances .  Flat  River 
Reservoir  Dam  is  an  earth  embankment  which  is  divided 
into  two  sections  by  an  area  of  higher  natural  ground 
near  the  middle  of  the  dam.  The  main  dam  embankment 
is  located  to  the  left  of  the  area  of  natural  ground 
and  has  a  length  of  750  feet  and  a  crest  elevation  of 
255.0  NGVD.  The  embankment  has  a  concrete  core  wall 
and  the  upstream  slope  is  2.7:1  and  the  downstream 
slope  is  1.6:1.  The  main  embankment  contains  a  192 
foot  long  stone  masonry  spillway  and  the  outlet  works. 
The  spillway  is  located  at  the  left  abutment  and  has 
a  broadcrested  weir  with  a  crest  elevation  of  247.9  NGVD 
The  spillway  weir  length  of  192  feet  is  reduced  to  an 
effective  length  of  176  feet  because  of  four  4  foot 
wide  bridge  support  piers  located  on  the  crest.  The 
outlet  works  consist  of  three  48"  diameter  cast  iron 
pipes  with  gatehouses  on  the  upstream  and  downstream 
ends.  The  right  section  of  the  dam  is  a  23  foot  high 
earth  dike  which  is  1,000  feet  long  and  has  a  crest 
elevation  of  255.0  NGVD.  The  dike  has  an  upstream  slope 
of  2.2:1  and  a  downstream  slope  of  2.4:1. 

c.  Size  Classification.  The  dam  at  Flat  River  Reservoir 
has  an  impoundment capacity  at  the  top  of  the  dam  (ele¬ 
vation  255.0  NGVD)  equal  to  12,650  Ac-Ft  and  a  height 

of  24.0  feet.  In  accordance  with  the  Corps  of  Engineers 
guidelines  for  dams  with  between  1,000  and  50,000  Ac-Ft 
of  storage,  this  dam  is  classified  as  an  INTERMEDIATE 
size  structure  based  on  its  impoundment  capacity. 

d.  Hazard  Classification.  The  dam  at  Flat  River  Reservoir 
is  classified  a  HIGH  hazard  potential  because  its  fail¬ 
ure  could  result  in  the  loss  of  more  than  a  few  lives 
and  the  inundation  of  numerous  dwellings,  commercial 
and  industrial  structures.  It  is  estimated  that  a  dam 
failure  would  cause  an  additional  2-4  feet  of  flooding 
in  the  overbank  areas  of  the  failure  impact  area.  Pre- 
failure  flooding  would  range  from  1-6  feet  deep  in  the 
overbank  areas .  Dam  failure  and  subsequent  flooding 
with  high  water  velocities  will  also  carry  trees,  brush 
and  other  debris  downstream  increasing  the  damage 
potential. 

e.  Ownership.  The  dam  and  reservoir  are  owned  by:  The 
Quidnick  Reservoir  Company,  c/o  Mr.  Joel  Westerman, 
Westerman  Realty  Company,  20  Remmington,  West  Warwick, 
Rhode  Island,  phone  -  (401)  821-3880. 

f.  Operator.  Operation  is  at  the  direction  of  the  Quidnick 
Reservoir  Company  and  is  carried  out  by  their  gatekeeper 
who  lives  at  the  dam  site;  Mr.  Edward  Cloutier,  RR3, 

Box  2979,  Coventry,  Rhode  Island,  phone  -  (401)  828-5760 

g.  Purpose  of  Dam.  The  dam  and  reservoir  were  originally 
used  to  store  water  for  power  generation  and  process  use 
by  the  member  industries  of  the  Quidnick  Reservoir 
Company  located  downstream  of  the  dam.  Several  of 
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NATIONAL  DAM  INSPECTION  PROGRAM 


PHASE  1  -  INSPECTION  PROGRAM 
FLAT  RIVER  RESERVOIR  DAM 
SECTION  1 

PROJECT  INFORMATION 


1.1  General 


a.  Authority.  Public  Law  92-367,  August  8,  1972,  autho- 
rized  the  Secretary  of  the  Army  through  the  Corps  of 
Engineers  to  initiate  a  national  program  of  dam  inspec¬ 
tion  throughout  the  United  States.  The  New  England 
Division  of  the  Corps  of  Engineers  has  been  assigned 
the  responsibility  of  supervising  the  inspection  of 
dams  within  the  New  England  Region.  New  England 
Engineering,  Inc.  has  been  retained  by  the  New  England 
Division  to  inspect  and  report  on  selected  dams  in  the 
State  of  Rhode  Island.  Authorization  and  notice  to 
proceed  was  issued  to  New  England  Engineering,  Inc. 
under  a  letter  from  William  E.  Hodgson,  Jr. ,  Colonel, 
Corps  of  Engineers.  Contract  No.  DACW33-81-C-0007  has 
been  assigned  by  the  Corps  of  Engineers  for  this  work. 

b .  Purpose  of  Inspection. 

1.  Perform  technical  inspection  and  evaluation  of 
non- Federal  dams  to  identify  conditions  which 
threaten  the  public  safety  and  thus  permit  correc¬ 
tion  in  a  timely  manner  by  non-Federal  interests. 

2.  Encourage  and  assist  the  State  to  initiate  quickly 
effective  dam  safety  programs  for  non-Federal 
dams . 

3.  To  update,  verify,  and  complete  the  National 
Inventory  of  Dams. 

1. 2  Description  of  the  Project 

a.  Location.  Flat  River  Reservoir  Dam  is  located  in 

Coventry,  Kent  County,  Rhode  Island  on  the  South  Branch 
of  the  Pawtvixet  River  8  miles  upstream  from  the  con¬ 
fluence  with  the  Pawtuxet  River.  It  is  shown  on  the 
Cronqpton,  Rhode  Island  U.S.G.S.  quadrangle  sheet. 
Coordinates  of  the  dam  arc  approximately  41  degrees, 
41.7'  North  Latitude  and  71  degrees,  35.7'  West  Longi¬ 
tude.  The  dam  impounds  water  from  the  South  Branch  of 
the  Pawtuxet  River  which  drains  a  57.5  square  mile 
drainage  area.  The  axis  of  the  dam  is  in  a  north- 
south  direction  with  the  impoundment  to  the  west. 
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spalling  of  mortar  from  between  the  stones.  The 
right  training  wall  contains  several  loose  stones, 
and  cracks  and  loose  stones  were  observed  in  the 
piers  supporting  the  service  bridge  over  the 
spillway . 

The  right  side  of  the  downstream  channel  from  the 
spillway  contains  a  granite  stone  masonry  apron 
which  is  approximately  horizontal  and  is  about  2 
feet  below  the  spillway  crest.  It  extends  about 
50  feet  downstream  from  the  weir  on  the  right  por¬ 
tion  of  the  spillway  (Note:  The  length  of  the 
spillway  was  extended  from  2  to  5  bays  when  the 
dam  was  rebuilt  in  1873) .  The  surface  of  the 
apron  contains  many  cracks  through  which  brush  and 
trees  up  to  4  inch  diameter  were  growing.  Brush 
also  grows  in  the  downstream  end  of  the  apron,  but 
no  seepage  was  visible.  The  left  side  of  the 
downstream  channel  of  the  spillway  consists  of  a 
natural  stream  channel  with  a  bedrock  floor  about 
6.5  feet  below  the  spillway  crest.  Although  the 
reservoir  level  was  about  4.2  feet  below  the 
spillway  crest  (Photo  C-7) ,  a  large  area  of  ponded 
water  was  observed  in  the  downstream  channel.  A 
stream  draining  the  ponded  area  was  observed  to 
flow  continuously  at  a  rate  of  2  to  3  gpm.  Seepage 
was  observed  to  emerge  from  the  contact  between 
the  spillway  weir  and  bedrock  on  the  downstream 
face  of  the  weir  (Photo  C-16)  and  to  seep  slowly 
(one  or  two  drops  per  second)  through  the  left 
side  of  the  downstream  face  of  the  weir.  The 
elevation  of  this  seepage  was  only  0.5  feet  below 
the  reservoir  elevation  at  the  time  of  inspection. 
The  shore  of  the  reservoir  was  about  200  feet 
upstream  from  the  crest  of  the  spillway  at  this 
time. 

Service  Bridge.  The  service  bridge  (Photo  C-7) 
over  the  spillway  is  in  poor  condition.  Many  of 
the  wooden  beams  beneath  the  deck  of  the  bridge 
are  rotted  and  no  longer  provide  support  for  the 
deck  (Photo  C-15).  Most  of  the  boards  forming  the 
decking  for  the  bridge  are  loose  and  rotting.  Ply¬ 
wood  sheets  have  been  placed  over  this  decking. 

The  granite  stone  masonry  abutments  are  in  fair 
condition  and  contain  some  loose  stones  and 
spalled  mortar.  The  bridge  can  presently  support 
pedestrian  traffic,  but  is  probably  unsafe  for 
vehicular  traffic.  Only  pedestrian  traffic  is 
required  during  emergencies  to  provide  access  to 
the  gates . 

Intake  Structure  and  Gates.  The  intake  gatehouse 
(Photos  C-1  and  C-5)  is  a  wooden  superstructure  on 
a  concrete  slab  supported  by  a  stone  masonry  fom- 
dation.  The  structure  houses  the  control  mechan¬ 
isms  for  the  three  intake  gates  on  the  upstream 


side  of  the  dam.  These  gates  control  the  flow 
into  the  three  48"  conduits  through  the  dam.  The 
center  gate  is  motor  or  handwheel  operated.  The 
two  outside  gates  are  both  handwheel  operated. 

All  three  gates  are  in  good  operating  order.  The 
wiring  inside  the  gatehouse  appears  in  generally 
poor  condition  and  the  lighting  is  inoperable. 

The  trash  rack  on  the  upstream  side  of  the  gates 
is  rotting  and  in  need  of  repair  as  is  the  decking 
over  the  rack  (Photo  C-12).  The  intake  gatehouse 
is  generally  in  fair  condition,  except  for  some 
cracking  and  slight  movement  observed  in  the  stone 
masonry  foundation  and  concrete  slab  on  the  left 
side  of  the  building.  Because  of  inadequate 
riprap  protection,  erosion  has  partly  undermined 
the  left  upstream  comer  of  the  structure. 

4.  Outlet  Structure  and  Gates.  The  outlet  gate 

structure  is  located  at  the  downstream  toe  of  the 
dam  (Photo  C-14)  and  is  in  poor  condition,  Only 
the  floor  remains  of  the  original  wooden  super¬ 
structure  that  housed  the  controls  for  the  outlet 
gates.  The  wooden  floor  boards  are  rotted  and 
unsupported  on  the  right  downstream  side.  Concrete 
on  the  downstream  face  of  the  outlet  structure  is 
spalled  up  to  3  inches  into  the  face,  and  several 
cracks  were  observed  in  construction  joints  at  the 
bottom  of  the  structure.  Access  to  the  outlet 
structure  is  difficult.  Loose  plywood  planking 
forms  a  crude  bridge  to  the  elevated  structure  and 
is  in  poor  condition.  An  unanchored  wooden  step- 
ladder  provides  the  only  access  to  the  control 
mechanisms  for  the  outlet  gates  which  are  located 
at  the  downstream  end  of  the  outlet  pipes.  The 
left  gate  is  inoperable.  Just  above  the  outlet 
gatehouse,  each  conduit  has  a  short  48"  diameter 
surge  tank  with  a  rotten  wooden  cover.  Should  the 
outlet  gates  be  closed  with  the  inlets  open,  the 
tank  covers  would  be  washed  away  by  flow  out  of 
the  top  of  the  surge  tanks.  The  outlet  gatehouse 
cannot  control  outflow  from  the  reservoir  because 
of  the  condition  of  the  surge  tank  covers . 

d.  Reservoir  Area.  No  specific  detrimental  features  in 
the  reservoir area  were  observed  during  the  visual 
inspection. 

e.  Do^stream  Channel .  The  downstream  channel  from  the 
spillway  (Photo  C-8)  consists  of  natural  stream  bed  in 
bedrock.  Many  trees  overhang  and  grow  in  the  channel 
area.  The  spillway  channel  joins  the  outlet  channel 
approximately  400  feet  downstream.  The  downstream 
channel  from  the  outlet  structure  (Photo  C-14)  is  the 
natural  stream  bed  of  the  south  branch  of  the  Pawtuxet 
River. 
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3 . 2  Evaluation 

a.  Based  on  the  visual  inspection,  the  main  dam  embankment 
(Station  0+00  to  7+50)  appears  to  be  in  FAIR  condition, 
however,  the  following  features  could  adversely  affect 
the  future  performance  of  the  dam  and  should  be  investi¬ 
gated: 

1.  Seepage  at  the  downstream  toe,  which  could  increase 
during  higher  reservoir  levels. 

2.  Heavy  growth  of  brush  and  trees  on  the  upstream  and 
downstream  slopes  and  toe  of  the  dam  and  on  the 
spillway  weir,  apron  and  training  walls,  which  may 
provide  paths  of  seepage  along  root  systems,  obscure 
the  presence  of  seepage  from  visual  inspection,  and 
dislodge  stones  from  masonry  structures. 

3.  The  source  and  potential  effects  of  seepage  through 
and  beneath  the  spillway  weir. 

4.  The  poor  condition  of  the  outlet  gate  structure  and 
surge  tanks  including  an  evaluation  of  need  and 
improvements  as  required. 

5.  Deterioration  of  the  service  bridge  over  the  spill¬ 
way,  which  provides  the  most  rapid  access  route  to 
the  gate  structures. 

6.  Lack  of  slope  protection  on  the  upstream  slope  from 
Station  1+95  to  Station  2+50,  and  adjacent  to  the 
intake  gatehouse.  In  addition,  the  top  of  the 
riprap  protection  should  be  raised  as  required. 

b.  The  condition  of  the  dike  (Station  10+60  to  20+60)  is 
VERY  POOR.  The  following  aspects  of  the  dike  should  be 
investigated  and  repaired  as  necessary. 

1.  Seepage  at  the  downstream  toe  of  the  dike,  which 
could  increase  during  higher  reservoir  levels.  At 
Stations  18+15  and  19+35  delta  deposits  were  noted 
downstream  from  the  seeps. 

2.  Severe  erosion  of  the  upstream  slope  at  Station 
17+10. 

3.  Heavy  growth  of  brush  and  trees  on  the  upstream  and 
downstream  slopes  and  toe  which  may  provide  paths  of 
seepage  along  root  systems  or  obscure  the  extent 

of  seepage  from  visual  inspection. 

4.  Inadequate  riprap  protection  on  the  upstream  slope, 
which  has  permitted  the  formation  of  an  erosion 
scarp  above  the  present  riprap. 

5.  The  animal  burrow  at  Station  15+50. 
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SECTION  4 


OPERATIONAL  AND  MAINTENANCE  PROCEDURES 


4. 1  Operational  Procedures 

a.  General.  Flat  River  Reservoir  is  used  by  the  owner,  the 
Quidnick  Reservoir  Company  to  store  water  for  use  by  the 
mills  of  the  member  companies  along  the  South  Branch  of 
the  Pawtuxet  River  downstream  from  the  dam.  Originally 
this  water  was  used  for  power  and  now  as  a  source  of 
process  water.  Operational  control  is  exercised  through 
a  gatekeeper  who  lives  on  the  site  of  the  dam  and  is 
responsible  for  the  operation  of  the  gates,  daily  record¬ 
ing  of  the  reservoir  level  and  such  minor  maintenance  as 
is  performed.  The  normal  procedure  is  to  keep  one  of 
the  48"  upstream  gates  3/4  open.  In  periods  of  low 
flow,  such  as  the  svnnmer  and  autumn  prior  to  this 
inspection,  the  gate  opening  is  reduced  to  as  little  as 
1/4  open.  They  generally  try  to  keep  the  reservoir 
level  1  to  2  feet  below  the  spillway  elevation. 

b.  Warning  System.  There  is  no  warning  system  in  effect 
at  Flat  River  Reservoir  Dam.  There  is  no  formalized 
emergency  action  plan  for  the  dam. 

4.2  Maintenance  Procedures 


a.  General.  The  dam  and  appurtenances  are  not  well  main- 
tained.  Heavy  brush  covers  the  upstream  and  downstream 
slopes  and  brush  and  trees  grow  heavily  on  the  toe.  Brush 
from  previous  cuttings  is  piled  along  the  toe  obscuring 

it  from  adequate  observation.  The  outlet  gate  structure 
is  badly  deteriorated  and  the  inlet  structure  needs  elec¬ 
trical  maintenance. 

b.  Operating  Facilities .  The  inlet  gates  appear  to  be  in 
good  working  order.  Only  two  of  the  three  outlet  gates 
are  in  working  order  and  they  are  all  exposed  to  the 
weather  and  further  deterioration.  The  deterioration 
of  the  standpipe  covers  renders  the  outlet  controls  of 
limited  usefullness.  The  flow  through  outlet  can  still 
be  controlled  by  the  inlet  gates  regardless  of  the  con¬ 
dition  of  the  outlet  gates. 

4.3  Evaluation 


a.  Trees  and  brush  are  present  over  the  embankment  and  dike. 
The  stone  masonry  on  the  spillway,  piers,  and  training 
walls  is  in  deteriorating  condition. 
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b.  There  is  inadequate  regularly  scheduled  maintenance  for 
this  dam.  There  are  nxanerous  maintenance  deficiencies 
as  described  above.  A  systematic  inspection  and  reha¬ 
bilitation  program  should  be  developed  and  implemented. 

The  outlet  structures  should  be  evaluated  and  rehabili¬ 
tated,  if  required. 

c.  An  emergency  action  plan  should  also  be  developed  and 
implemented  that  includes  reservoir  dewatering  procedures, 
locations  of  emergency  equipment,  materials  or  manpower 

to  reduce  or  minimize  dam  failure  damage,  authorities 
to  be  contacted  in  emergency  situations  and  a  program  of 
surveillance  during  unusual  storm  events. 
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SECTION  5 


EVALUATION  OF  HYDRAULIC/HYDROLOGIC  FEATURES 


5 . 1  General 


The  dam  at  Flat  River  Reservoir  was  reconstructed  in  1873  to 
store  water  for  power  generation  and  process  uses  by  the 
downstream  factories.  The  dam  is  located  on  the  South 
Branch  of  the  Pawtuxet  River  in  the  MA/RI  Coastal  Basin. 

The  watershed  for  the  reservoir  is  57.5  square  miles  with 
approximately  25%  of  this  basin  man-made  or  natural  storage. 

The  net  spillway  length  is  176  feet.  The  maximxjm  height  of 
the  dam  is  24  feet  and,  the  total  length  of  the  dam,  dike, 
and  spillway  is  1,750  feet.  The  reservoir  has  a  storage 
capacity  at  the  spillway  crest  of  6,000  Ac-Ft  and  can  accom¬ 
modate  1.96  inches  of  runoff  from  the  watershed.  Each  foot 
of  depth  above  the  spillway  level  can  accommodate  950  Ac-Ft 
of  water  equivalent  to  0.31  inches  of  runoff  from  the  water¬ 
shed. 

It  will  take  18  hours  to  lower  the  reservoir  1  foot  based  on 
a  surface  area  of  950  acres  and  an  outflow  of  630  CFS .  For 
the  6,000  Ac-Ft  of  storage  below  the  spillway  it  is  estimated 
that  it  would  take  6  to  10  days  to  drain  the  reservoir. 

5. 2  Design  Data 

Little  specific  data  is  available  for  this  watershed  or 
structure.  In  lieu  of  existing  complete  design  information, 
U.S.G.S.  topographic  maps  (scale  1"  2,000  ft.)  were  uti¬ 

lized  to  develop  hydrologic  parameters  such  as  drainage 
area,  reservoir  surface  areas,  basin  slopes,  and  other 
runoff  characteristics.  Elevation- storage  relationships  for 
the  reservoir  were  approximated.  Some  of  the  pertinent 
hydraulic  data  was  obtained  and/or  confirmed  by  actual  field 
measurements  at  the  time  of  the  visual  inspection.  Test 
flood  inflows  and  outflows  and  dam  failure  flows  were  deter¬ 
mined  in  accordance  with  the  Corps  of  Engineers  guidelines . 

5. 3  Experience  Data 

The  highest  reservoir  level  indicated  in  the  available 
records  is  29  inches  over  the  spillway  crest  in  1936. 

5. 4  Test  Flood  Analysis 

Recommended  guidelines  for  the  Safety  Inspection  of  Dams  by 
the  Corps  of  Engineers  were  used  for  selection  of  the  Test 
Flood.  This  dam  is  classified  under  those  guidelines  as  a 
HIGH  hazard  and  INTERMEDIATE  in  size.  Guidelines  indicate 
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that  a  storm  event  equal  to  the  PMF  be  used  as  a  test  flood 
for  such  a  classification.  The  watershed  has  a  total  drain¬ 
age  area  equal  to  57.5  square  miles  of  which  approximately 
257o  is  man-made  or  natural  storage.  This  drainage  area  is 
moderately  populated,  fairly  wooded,  with  rolling  to  flat 
topography. 

A  test  flood  equal  to  the  PMF  was  taken  from  Corps  of  Engi¬ 
neers  curves  at  500  CSM  and  reduced  for  storage  to  375  CSM, 
equal  to  21,600  CFS  and  was  adopted  for  this  analysis.  The 
routed  outflow  discharge  for  the  test  flood  inflow  was 
18,750  CFS.  The  spillway  and  outlet  rating  curves  are 
illustrated  in  Appendix  D.  Flood  routing  was  performed 
asstnning  an  initial  reservoir  level  at  the  spillway  crest 
elevation  of  247.9. 

The  analysis  indicated  that  the  capacity  of  the  spillways  is 
hydraulically  inadequate  to  pass  the  test  flood  outflow  and 
this  outflow  would  overtop  the  dam  by  approximately  1.0  foot 
assuming  the  overflow  length  of  dam  and  dike  (excluding  the 
spillway)  to  be  1,300  feet.  The  maximum  outflow  capacity  of 
the  spillway  to  the  top  of  dam  elevation  255.0  is  12,000  CFS 
or  647o  of  the  peak  test  flood  outflow. 

One-half  the  PMF  was  calculated  to  be  10,800  CFS.  The 
routed  outflow  discharge  was  8,720  CFS  with  an  elevation  of 
253.2  NGVD.  The  dam  has  a  freeboard  equal  to  1.8  feet  for 
one-half  the  PMF. 

5 . 5  Dam  Failure  Analysis 

The  dam  failure  analysis  was  based  on  a  full  depth,  partial 
width  breach.  The  breach  width  was  assiamed  to  be  60  feet. 

The  dam  failure  discharge  was  calculated  to  be  23,850  CFS  of 
which  12,000  CFS  was  the  spillway  discharge  at  the  time  of 
failure.  The  reservoir  level  was  assumed  to  be  equal  to  the 
top  of  dam  (elevation  255.0)  just  prior  to  failure.  Failure 
of  this  dam  will  result  in  additional  flooding  along  the 
entire  reach  of  the  South  Branch  of  the  Pawtuxet  River  to 
the  confluence  with  the  main  stem.  There  are  10  dams  between 
Flat  River  Reservoir  Dam  and  the  confluence  with  the  Pawtuxet 
River  approximately  8  miles  downstream.  The  prefailure 
discharge  of  12,000  CFS  will  result  in  flood  stages  ranging 
from  1  to  6  feet  above  the  tops  of  the  dams .  The  failure 
discharge  will  result  in  an  additional  2  to  3  feet  of 
flooding  in  the  overbank  areas.  A  large  number  of  homes, 
businesses  and  industries  are  located  within  the  dam  failure 
impact  area  as  shown  in  Appendix  D. 

The  dam  failure  flood  stages  in  the  impact  area  could  cause 
the  loss  of  more  than  a  few  lives.  As  a  result  of  the  fail¬ 
ure  analysis,  the  dam  has  been  classified  as  a  HIGH  hazard 
structure. 
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SECTION  6 


EVALUATION  OF  STRUCTURAL  STABILITY 


6.1  Visual  Observations 


Visual  examination  of  the  geotechnical  and  structural  aspects 
indicate  that  the  dam  at  Flat  River  Reservoir  could  be  sub¬ 
ject  to  piping  failure  from  seepage  through  the  dam  at  several 
locations.  There  is  no  known  filter  protection  on  the  down¬ 
stream  slope  and  the  large  stvunps  and  the  roots  of  trees  that 
currently  grow  on  the  slope  probably  provide  paths  for  much 
of  the  current  seepage.  There  are  no  scarps  or  other  move¬ 
ments  observable  that  would  indicate  past  sliding  surfaces. 

The  dike  is  in  more  serious  condition  than  the  main  dam 
embankment.  Delta  deposits  were  observed  downstream  from 
seeps  at  Stations  18+15  and  19+35,  although  the  water  was 
flowing  clear  at  the  time  of  inspection.  Because  these  deltas 
indicate  the  movement  of  fine  material  from  within  the  dike , 
the  reservoir  elevation  should  be  limited  to  a  low  enough 
level  to  minimize  downstream  damage  in  the  event  of  failure. 

6 . 2  Design  and  Construction  Data 

No  design  or  construction  data  is  available  that  influences 
the  evaluation  of  stability. 

6. 3  Post- Construction  Changes 

According  to  information  provided  in  a  State  of  Rhode  Island 
Special  Inspection  Report  dated  10/21/46,  it  appears  that  the 
dike  was  breached  approximately  in  the  center  (Station  16+80+) 
during  a  storm  in  1873.  That  same  year  the  entire  dam  was 
rebuilt  raising  the  height  of  the  dam  3  feet,  replacing  the 
former  mill  with  the  current  outlet  pipes  and  gate  houses,  and 
expanding  the  spillway  from  2  to  5  bays.  The  same  10/21/46 
report  makes  note  of  a  leak  located  100  feet  north  of  the 
former  breach  (approximately  Station  15+80) .  At  this  location 
the  ground  was  wet  and  mushy  during  the  current  inspection. 

During  an  inspection  on  August  26,  1972,  seepage  on  the  down¬ 
stream  side  of  the  dike  was  noted.  At  Station  18+75  and  at 
Station  19+50  there  were  "large  amomts  of  water  leaking 
through  the  dam".  It  was  also  noted  that  the  velocity  was 
high  "and  some  evidence  of  fines  are  visible".  The  water  was 
flowing  from  under  large  trees . 

Subsequently,  on  April  2,  1973,  an  inspection  was  made  by 
personnel  of  the  R.  I.  Department  of  Natural  Resources.  The 
leaks  noted  above  were  observed  again  and  were  estimated  to 
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be  flowing  at  a  total  of  5  gpm.  Three  locations  of  water 
movement  were  noted  and  they  were  all  associated  with  large, 
old  trees.  At  that  time  it  was  suggested  that  a  clay  blanket 
be  installed  upstream. 

A  further  inspection  was  made  on  September  23,  1973  when  the 
reservoir  had  been  drawn  down  "with  water  in  channels  only". 
Only  one  leak  in  the  dike  remained.  This  leak  was  under  a 
large  maple  tree  adjacent  to  the  downstream  pond  and  swamp 
and  it  was  estimated  to  be  flowing  at  the  same  rate  as  during 
the  April  2  inspection.  It  is  probably  this  leak  that  is  the 
one  referred  to  in  Section  3.1.b.(2)  herein  at  Station  19+35, 
which  is  at  the  base  of  a  large,  dead  maple  tree.  Based  on 
this  1973  inspection  it  was  recommended  at  that  time  that  the 
pond  be  kept  12  to  29  inches  below  the  spillway.  No  other 
recommendations  were  made  for  repairs  related  to  this  leak. 

Based  on  the  above  history,  leakage  from  the  dike  has  been 
occurring  for  more  than  35  years.  Also,  evidence  of  fines 
having  been  moved  was  noted  in  1972  and  during  the  current 
inspection.  Such  seepage  and  movement  of  fines  causes  con¬ 
tinual  deterioration  of  the  condition  of  an  earth  dam  and  may 
lead  to  a  breach  at  any  time.  It  is  more  likely  that  a 
breach  due  to  piping  will  occur  during  high  water.  This 
history  confirms  the  conclusion  reached  based  on  visual 
inspection  that  the  level  of  the  reservoir  should  be  main¬ 
tained  low  enough  to  minimize  any  downstream  hazard. 

6 . 4  Seismic  Stability 

The  dam  is  located  in  Seismic  Zone  1  and,  in  accordance  with 
Corps  of  Engineers  guidelines,  does  not  warrant  seismic 
stability  analysis. 
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SECTION  7 


"I 


ASSESSMENT,  RECOMMENDATIONS  AND  REMEDIAL  MEASURES 


7.1  Dam  Assessment 


a.  Condition.  Based  on  the  visual  inspection,  the  main 
dam  appears  to  be  in  fair  condition  but  the  dike  is  in 
very  poor  condition  resulting  in  a  net  rating  for  the 
Flat  River  Reservoir  Dam  of  VERY  POOR.  Features  which 
adversely  affect  the  condition  of  the  dike  are : 

1.  Seepage  along  the  downstream  toe  of  the  earth  dike 
with  evidence  of  movement  of  fines  from  within  the 
dike . 

2.  Trees  and  brush  on  the  downstream  slope  and  toe  of 
the  earth  dike,  particularly  those  large  trees  at 
the  toe  providing  probable  paths  of  seepage. 

3.  Erosion  on  the  upstream  slope. 

Features  which  could  adversely  affect  the  condition  of 
the  main  dam  embankment  in  the  future  are : 

1.  Heavy  growth  of  brush  on  the  slopes  and  large 
trees  and  brush  at  the  downstream  toe. 

2.  Apparent  seepage  along  downstream  toe  of  the  ( 

embankment  and  downstream  of  the  spillway  section. 

3.  The  deteriorating  condition  of  the  service  bridge 
over  the  spillway. 

b.  Adequacy  of  Information.  The  available  information  is 
such  that  the  assessment  of  the  condition  of  the  dam 
must  be  based  on  visual  observation. 

c.  Urgency.  The  reservoir  level  should  be  lowered  imme- 
diately  to  reduce  the  downstream  hazard  if  a  breach 
were  to  occur.  The  Rhode  Island  Department  of  Environ¬ 
mental  Management  recommended  that  the  level  of  the 
reservoir  be  lowered  in  a  letter  to  the  owner  dated 
March  9,  1981.  Also,  the  dike  embankment  should  be 
stabilized  immediately  to  minimize  the  chances  of 

a  piping  failure. 

The  recommendations  and  remedial  measures  described 
below  should  be  implemented  by  the  Owner  within  one 
year  after  receipt  of  the  Phase  I  report. 


7-1 


1 


I 


7.2  Recommendations 


1 


The  reservoir  level  should  be  lowered  immediately  to  reduce 
the  downstream  hazard.  The  owner  should  also  immediately 
engage  the  services  of  a  registered  professional  engineer 
experienced  in  the  design  of  dams  to  design  and  supervise  the 
construction  of  a  pervious  counterweight  along  the  toe  of  the 
dike  or  to  design  and  supervise  the  construction  of  some 
other  embankment  stabilization  measure. 

The  following  items  should  be  carried  out  under  the  direction 
of  a  registered  engineer  qualified  in  the  design  of  dams  and 
the  recommendation  resulting  should  be  implemented  by  the 
Owner : 

a.  Dam. 

1.  Perform  a  detailed  hydrologic/hydraulic  investi¬ 
gation  of  the  potential  downstream  hazard  to 
determine  the  level  at  which  the  reservoir  can  be 
maintained  in  order  to  minimize  the  downstream 
damage  in  the  event  of  a  failure. 

2.  Perform  a  detailed  hydrologic/hydraulic  investiga¬ 
tion  to  assess  further  the  potential  for  overtopping 
the  dam  and  the  need  for  and  means  to  increase  the 
project  discharge  capacity. 

3.  Remove  all  trees  including  roots  from  upstream  and 
downstream  slopes  in  the  spillway  apron  area,  and 
within  20  feet  of  the  downstream  toe  and  fill  root 
depressions  with  suitable  compacted  material. 

A.  Inspect  carefully  the  elevation,  quantity  and  tur¬ 
bidity  of  seepage  at  the  downstream  toe,  and 
periodically  monitor  seepage  through  the  dam  and 
spillway.  Assess  the  need  for  control  of  the 
seepage. 

5.  Evaluate  the  necessity  and  purpose  of  the  downstream 
outlet  structure  and  design  and  construct  improve¬ 
ments  deemed  required. 

6.  Design  the  necessary  repairs  of  the  service  bridge 
and  observe  construction. 

7.  Backfill  all  erosion  gullies  on  the  slopes  with 
appropriate  compacted  soil  and  provide  erosion  con¬ 
trol. 

8.  Design  and  repair  riprap  on  upstream  slope  and 
raise  the  top  elevation  of  the  riprap  above  the 
spillway  crest  elevation.  Also  provide  riprap 
in  unprotected  areas. 

9.  Investigate  and  repair  spalled  areas  of  the  spill¬ 
way  training  walls  and  access  bridge  piers. 
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b .  Dike . 


1.  Evaluate  the  need  for  more  permanent  repairs  to 
correct  the  seepage  and  stability  problems  of  the 
dike . 

2.  Remove  all  trees  including  roots  from  the  upstream 
and  downstream  slopes  and  within  20  feet  of  the 
downstream  toe  and  fill  root  depressions  with 
appropriate  compacted  material. 

3.  Backfill  severe  erosion  gully  on  the  upstream  slope 
at  Station  17+40  and  other  erosion  gullies  on  the 
dike  slopes  with  appropriate  compacted  soil. 

4.  Design  and  repair  riprap  on  the  upstream  slope, 
extending  riprap  up  the  slope  above  the  wave-cut 
scarp.  Also  provide  riprap  in  unprotected  areas. 

7.3  Remedial  Measures 


a.  Operation  and  Maintenance  Procedures 

1.  Establish  a  program  of  regular  surveillance, 
especially  during  and  after  periods  of  heavy  pre¬ 
cipitation. 

2.  Implement  and  intensify  a  program  of  diligent  and 
periodic  maintenance  including,  but  not  limited  to: 
removing  brush  on  slopes,  providing  protective 
grass  cover  on  exposed  areas,  backfilling  animal 
burrows  or  tire  ruts  with  suitable  well  tamped 
material,  and  cleaning  debris  from  spillways  and 
slopes . 

3.  Develop  an  "Emergency  Action  Plan"  that  will 
include  an  effective  preplanned  downstream  warning 
and  evacuation  system,  locations  of  emergency 
equipment,  materials  and  manpower,  authorities  to 
contact  and  potential  areas  that  require  evacua¬ 
tion. 

4.  Institute  a  program  of  annual  technical  inspection 
by  a  qualified  registered  engineer. 

5.  Develop  a  system  for  the  recording  of  data  with 
regard  to  items  such  as:  water  levels,  discharges, 
time  and  drawdown  to  assist  those  responsible  for 
monitoring  of  the  structure. 

6.  Repair  the  electrical  and  lighting  system  in  the 
intake  gatehouse. 
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7.  Repair  the  trash  rack  maintenance  platform  at  the 
intake  gatehouse. 

7 . U  Alternatives 

There  are  no  practical  alternatives  to  the  recommendations  of 
Sections  7.2  and  7.3. 
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APPENDIX  A 


INSPECTION  CHECKLIST 


Oetob«r  18 1  1973 


Quldneck  Reservoir  Company 
e/o  Mr.  Robert  Gelkla 
Mateo  Products  Corporation 
33  Factory  Street 
West  Warwick,  Rhode  Island 

Gentlemen: 

An  InspcctloB  o£  R.  1.  Dam  #167  (Johnson's  Pond  -  Coventry)  by  Depart¬ 
mental  representatives  on  October  10*  1973  revealed  no  conditions  which 
would  alter  the  evaluations  and  recoDDandatlons  made  to  you  In  the  letter 
from  this  Department  dated  June  13,  1973. 

A  copy  of  the  inspection  report  of  October  10,  1973  is  enclosed  for  your 
infonnation. 

Very  truly  yours. 


Calvin  B.  Dunwoody 
Chief 

Division  of  Planning  and  DavelopsMnt 

CBD:ec 

Enclosure 

cc:  Arnold  Blasbalg,  President 
'Coventry  Town  Council 
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APPENDIX  B 


ENGINEERING  DATA 


PERIODIC  INSPECTION  CHECKLIST 


PROJECT  FLAT  RIVER  RESERVOIR  DAM _  DATE  Nov.  26.  1980 

PROJECT  FEATURE _ Bridge _  NAME  _ 

DISCIPLINE  Structural  Engineering _  NAME  Sluter/Fodor 


AREA  EVALUATED 

CONDITION 

OUTLET  WORKS  -  SERVICE  RRIDGE  OVER 
SPIUIVAY 

a .  Super  Structure 

Bearings 

None 

Anchor  Bolts 

Satisfactory 

Bridge  Seat 

Steel  H-section  columns  and  angles  satis¬ 
factory. 

Longitudinal  Members 

6"  X  12"  wood  beans  in  generally  poor  con¬ 
dition.  Several  split  and  rotted  giving 

no  support. 

Ihderside  of  Deck 

Wood  on  underside  of  deck  rotten  in  many 
places . 

Secondary  Bracing 

Wood  cross-bracing  at  piers  rotted  and 
missing  in  many  locations,  generally  poor 
condition. 

Deck 

3*'  X  8"  boards  loose  and  rotted,  covered 
by  4  X  8  plywood  sheets  in  fair  condi- 

Drainage  System 

tlon » 

N/A. 

Railings 

Steel  cables  attached  to  pipe  braced  to 
generally  rotted  cross-bracing  -  intact 
but  loose. 

Expansion  Joints 

N/A. 

Paint 

None. 

Abutment  &  Piers 

General  Condition  of  Stone  Mascnry 

Fair  -  some  loose  stones  and  spalled  mor¬ 
tar. 

Alignment  of  Abutment 

Right  abutment  -  granite  stone  on  top 

loose  and  partly  rotated. 

Left  abutment  -  satisfactory. 

Approach  to  Bridge 

Sand  and  gravel  roadway  in  satisfactory 
condition. 

Condition  of  Seat  &  Backwall 

Backwalls  for  left  and  right  abutments 

have  some  loose  stones  -  no  significant 
movement  observed,  generally  fair  condi¬ 
tion.  1’  X  1'  X  2'  Concrete  bridge  seats; 
Left  side  -  comers  spalled  off  3"  into 
seat . 

Right  side  -  minor  erosion,  fair  conditior 
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PERIODIC  INSPECTION  CHECKLIST 


PPn.lPTT  flat  river  reservoir  dam _ 

PROJECT  FEATURE  Spillway _ 

DISCIPLINE  Hydraulic /Clvll/Geotechnl cal 


AREA  EVALUATED 


OUTLET  WORKS  -  SPILLWAY  WEIR,  APPROACH 


AND  DISCHARGE  CHANNELS 


a.  Approach  Channel 

General  Condition 
Loose  Rock  Overhanqinn  Channel 
Trees  Overhanqinq  Channel 
Floor  of  Approach  Channel 

b.  Weir  and  Traininq  Walls 

General  Condition  of  Stone  Masonry 


I^ust  or  Staining 
Spalling 

Any  Visible  Reinforcing 
Any  Seepage  or  Efflorescence 


Drain  Holes 

c.  Discharge  Channel 


General  Condition 


Loose  Rock  Overhanging  Channel 
Trees  Overhanging  Channel 


Floor  of  Channel 


Other  Obstructions 
Other  Conuien 


DATE  Ns 


NAME  Sluter/Fodor 
NAME  Poulos/Stetkar 


CONDITION 


Fair.  Channel  constricted  somewhat  by 
dumped  fill  on  left  side  and  sand  bar" on 
right  side. 

None . 


6"  to  8"  cobble  paveinent  covered  in  many 
places  with  up  to  12  of  sand. 


Fair  to  poor.  Loose  and  dislodged  stone  or 
right  training  wall.  Trees  up  to  4"  dia¬ 
meter  growing  from  right  training  wall. 
Cracks  in  weir  where  mortar  is  missing  pro¬ 
vide  paths  of  seepage  into  weir.  Brush  and 
grass  growing  in  weir. 

None. 

Mortar  generally  spalled  from  joints  be¬ 
tween  stones. 


Standing  water  downstream  right  side  of 
spillway,  no  flowing  water  observed.  Seep¬ 
age  from  downstream  face  of  weir  up  to  6" 
above  toe  on  left  side  of  spillway  forming 
ponded  water.  Flow  from  ponded  water  2  to 


Downstream  channel  is  forested. 

Right  side  of  spillway  -  stone  masonry 
apron  4  feet  high  extending  50  feet  down¬ 
stream.  Left  side  of  spillway  -  bedrock 
floor  immediately  downstream  from  weir. 
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PERIODIC  INSPECTION  CHECKLIST 

PROJECT  FLAT  RIVER  RESERVOIR  DAM 

DATE  Nov.  26.  1980 

PROJECT  FEATURE  Outlet  Gatehouse 

NAME  Poulos/Stetkar 

DISCIPLINE  Structural  Engineering 

NAME  Sluter/Fodor 

AREA  EVALUATED 

CONDITION 

OUTLET  WORKS  -  OUTLET  GATEHOUSE 

a.  Concrete  and  Structural 

General  Condition 

Poor  condition.  Only  floor  remains  of 
original  wooden  building  enclosing  outlet 
gate  controls.  Floor  supported  by  wooden 
columns  on  concrete  footings  on  downstream 
end.  Concrete  footing  on  left  side  severe¬ 
ly  cracked;  concrete  footing  and  column  on 
right  side  is  missing. 

Any  Seepaqe  or  Efflorescence 

None  observed. 

Joint  A1 iqnment 

See  comments  above . 

Unusual  Seepaqe  or  Leaks  in  Gate 
Chamber 

None  observed 

Cracks 

See  comments  above. 

Rustinq  or  Corrosion  of  Steel 

Minor  corrosion  of  steel  on  gates. 

b.  Mechanical  and  Electrical 

Air  Vents 

N/A. 

Float  Wells 

None 

Crane  Hoist 

None 

Elevator 

None 

Hydraulic  System 

None 

Service  Gates 

Emergency  Gates 

Left  gate  inoperable,  center  and  right 
gates  satisfactory.  Exposed  to  weather 
and  continued  deterioration. 

None. 

Lightning  Protection  System 

None 

Emergency  Pov/er  System 

None 

Wiring  and  Lighting  System 

None 

PERIODIC  INSPECTION  CHECKLIST 


PRaiFrT  FLAT  RIVER  RESERVOIR  DAM 

DATE  Nov.  26.  1980 

PRfl.lFrT  FFATIIRF  Outlet  Structure 

NAME  Sluter/Fodor 

DISCIPLINE _ Clvil/Geotechnlcal _ 

NAME  Poulos/Stetkar 

AREA  EVALUATED 

CONDITION 

OUTLET  WORKS  -  OUTLET  STRUCTURE  AND 

OUTLET  CHANNEL 

General  Condition  of  Concrete 

Fair. 

Rust  or  Staining 

Concrete  facing  over  masonry  stained 
where  cracked. 

Spalling 

Concrete  facing  over  masonry  spalled  at 
top  of  downstream  face  of  structure  up  to 

Erosion  or  Cavitation 

3  inches  into  face. 

Visible  Reinforcing 

None . 

Any  Seepage  or  Efflorescence 

None. 

Condition  at  Joints 

Hairline  cracks  along  joints  at  bottom  of 
structure. 

Drain  holes 

None. 

Channel 

Submerged  and  not  observable. 

Loose  Rock  or  Trees  Overhanging 

Channel 

None 

Condition  of  Discharge  Channel 

Satisfactory. 

PERIODIC  INSPECTION  CHECKLIST 


PROJECT  FLAT  RIVER  RESERVOIR  DAM _  DATE  Nov.  26.  1980 

PROJECT  FEATURE  Outlet  Piping  NAME  Poulos/Stetkar 

DISCIPLINE  Civil/Structural  Engineering  NAME  Sluter/Fodor 


AREA  EVALUATED 

OUTLET  WORKS  -  TRANSITION  AND  CONDUIT 
General  Condition  of  Concrete 
Rust  or  Staining  on  Concrete 
Spal ling 

Erosion  o’-  Cavitation 
Cracking 

Alignment  of  Monoliths 
A1 i nnment  of  Joints 
Numbering  of  Monoliths 
Other 


CONDITION 


Three  48"  pipes  through  dam  not  observable 

Concrete  slab  covering  route  of  transition 
conduit  to  outlet  gates  on  downstream  toe 
of  dam  cracked  and  broken  along  edge. 
Purpose  of  slab  not  known. 


Three  surge  tanks,  4  feet  in  diameter. 
Wooden  covers  are  in  poor  shape.  One 
nearly  completely  rotted. 


PERIODIC  INSPECTION  CHECKLIST 

PROJECT  FLAT  RIVER  RESERVOIR  DAM 

DATE  Nov.  26.  1980 

PROJECT  FEATURE  Intake  Gatehouse 

NAME  Poulos/Stetkar 

DISCIPLINE  Civil/Structural  Engineering  NAME  Sluter/Fodor 

AREA  EVALUATED 

CONDITION 

OUTLET  WORKS  -  ETOAKE  GATEHOUSE 

a.  Concrete  and  Structural 

General  Condition 

Satisfactory. 

Condition  of  Joints 

Satisfactory. 

Spall inq 

Minor  spalling  of  mortar  from  between 
stones  in  building  foundation. 

Visible  Reinforcinq 

None. 

Rustinq  or  Staininq  of  Concrete 

None  observed. 

Any  Seepaqe  or  Efflorescence 

None  observed. 

Joint  A1 iqnment 

Unusual  Seepaqe  or  Leaks  in  Gate 
Chamber 

Crack  in  foundation  on  right  side  with 
outward  movement  less  than  1/4  inch. 

Wooden  deck  on  upstream  side  partly 
settled  due  to  undermining  by  erosion  on 
right  side. 

None  observed. 

Cracks 

Rustinq  or  Corrosion  of  Steel 

b.  Mechanical  and  Electrical 

Noted  above  in  foundation  and  upstream 
deck.  Concrete  slab  on  downstream  side 
shows  several  hairline  cracks  transverse 
to  embankment  axis. 

No  significant  corrosion. 

Air  Vents 

None 

Float  Wells 

None 

Crane  Hoist 

None 

Elevator 

None 

Hydraulic  System 

None 

Service  Gates 

Satisfactory  condition. 

Emergency  Gates 

None 

Liqhtninq  Protection  System 

None 

Emergency  Power  System 

None 

Wiring  and  Lighting  System 

Motor  operation  of  counter  gate  functional 
Lighting  not  operable. 

PERIODIC  INSPECTION  CHECKLIST 


PRaiFf.T  FLAT  RIVER  RESERVOIR  DAM 

DATF  Nov.  26.  1980 

PROJECT  FFATIJRF  Intake  Structure 

NAME  Sluter/Fodor 

DISCIPLINF  Hydraulic /Civil /Geo technical  NAUF  Poulos/Stetkar 

AREA  EVALUATED 

CONDITION 

OUTLET  WORKS  -  INTAKE  CHANNEL  AND 

INTAKE  STRUCTURE 

a.  Approach  Channel 

Slope  Conditions 

Bottom  Conditions 

Rock  Slides  or  Falls 

Upstream  training  walls  of  channel  con¬ 
structed  of  stone  masonry  submerged  and 
not  closely  observable.  Appear  to  be  in 
satisfactory  condition. 

Submerged  and  not  observable. 

None. 

Loq  Boom 

None. 

Debris 

None  observed. 

Condition  of  Concrete  Lininq 

Not  observable. 

Drains  or  Weep  Holes 

Not  applicable. 

b.  Intake  Structure 

Condition  of  Concrete 

Stop  Loqs  and  Slots 

Satisfactory.  Minor  surface  spalling 

3  inch  from  top  of  upstream  end  of  intake 
gate. 

None. 

Trash  Racks 


Poor  condition.  Top  of  wooden  racks 
I  rotted  and  loose,  in  need  of  repair. 
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I’CRIOOIC  lUSiaCTiON  CMCCKLIST 

project  flat  river  RESERVOIR  DAM 

DATE  Nov.  26.  1980 

PROJECT  FEATURE  Dike  Embankment 

fJAME  Sluter/Fodor 

DISCIPLINE  Geotechnical/Civil 

NAME  Poulos/Stetkar 

AREA  EVALUATED 

CONDITION 

DIKE  EMBANKMENT  (Cent.) 

Rock  Slope  Protection  -  Riprap  Failtires 

No  riprap  at  abutments.  Mostly  30  to  80  lb. 
stone  with  some  riprap  up  to  500  lb.  Gen¬ 
erally  good  condition.  Wave  action  extends 
above  riprap  on  upsteam  slope. 

Unusual  Movemait  or  Cracking  at  or 

Near  Toes 

None  observed  -  toe  obscured  by  heavy  growth 
of  brush. 

Unusual  Enbankment  or  Downstream 

Seepage 

Mushy  ground  along  entire  downstream  toe  and 
on  downstream  slope  up  to  4  feet  above  toe. 
Wet  area  from  15+30  to  Station  18+20.  Very 
slow  seep  observed  at  Station  18+15  flowing 
clear  at  time  of  inspection.  Rust-stained 
silt  delta  observed  at  location  of  this  seep. 
Wet  area  Station  18+70  to  19+05.  Stream 
draining  wet  area  flows  at  5  to  10  gpm. 

Ponded  water  Station  19+35  to  19+90.  Seep¬ 
age  from  beneath  roots  of  large  tree  at  toe 
at  Station  19+35  entering  ponded  water  at 
rate  of  10  to  20  gpm  flowing  clear.  Silt 
delta  observed  at  location  of  this  seep. 

Piping  or  Boils 

No  active  piping  or  boils  observed.  Small 
silt  deltas  observed  at  downstream  toe  at 
Station  18+15  and  19+35. 

Foundation  Drainage  Features 

None. 

Toe  Drains 

None. 

Instrunentation  System 

None. 

Vegetation 

Brush  on  upstream  and  downstream  slopes  up 
to  5  feet  high.  Trees  up  to  20  inch  dia- 
neter  growing  at  downstream  toe  of  dike. 
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PERIODIC  INSPECTION  CHECKLIST 

PROJECT  flat  river  RESERVOIR  DAM 

nATE  Nov.  26,  1980 

PROJECT  EEATIIRE,  Dike  Embankment 

NAME  Sluter/Fodor 

DISCIPLINE  Geotechnical/Civil 

UAMF  Poulos/Stetkar 

AREA  EVALUATED 

CONDITION 

DIKE  EMBANKMENT 

Crest  Elevation  255.0  +  feet 

Current  Pool  Elevation  243.7  feet 

Natural  ground  Is  central  portion  of  dam 
from  Station  7+35  to  Station  13+00.  Dike 
embankment  on  right  side  of  dam  from 
Station  13+00  to  Station  20+60. 

Maximum  Impoundment  to  Date 

Surface  Cracks 

None  observed 

Pavement  Condition 

Movement  or  Settlement  of  Crest 

Lateral  Movement 

Sand  and  gravel  roadway  10  feet  wide  on 
crest. 

None  observed.  Crest  of  dam  irregular 
with  local  variations  in  elevation  up  to 
0.3  feet. 

None  observed. 

Vertical  Alignment 

No  misalignment  observed. 

Horizontal  Alignment 

No  misalignment  observed. 

Condition  at  Abutment  and  at  Concrete 
Structures 

No  concrete  structures.  No  upstream  rip¬ 
rap  protection  on  left  or  right  abutments. 
Left  abutment  contact  obscured  downstream 
by  rubbish  pile.  Right  abutment  contact 
covered  with  brush  and  leaves  downstream. 
Wet  area  observed  4  feet  above  downstream 
toe  at  right  abutment  contact. 

Indications  of  Movement  of  Structural 
Items  on  Slopes 

No  structural  items  on  slopes. 

Trespeissing  on  Slopes 

Free  access  to  slopes  and  crest.  Many 
footpaths  on  upstream  and  downstream 
slopes.  Animal  burrow  18  inch  diameter 
at  least  5  feet  deep  on  downstream  slope 
at  Station  15+50. 

Sloughing  or  Erosion  of  Slopes  or 
Abutments 

Upstream  Slope:  Wave  cut  up  to  2  feet 

above  riprap. 

Station  16+20  to  16+40  -  Erosion  on  up¬ 
stream  edge  of  crest. 

Station  17+05  to  17+25  -  Severe  gully 
erosion  4  feet  wide  extending  3  feet  into 
crest. 

Station  18+00  -  1.5  foot  deep  erosion 
gully . 

Downstream  Slope:  Footpaths  2  to  3  feet 

wide  and  1  to  1.5  feet  deep  at  Station 

19+90  and  20+90.  , 

I 


i’LUlODIC  lUSI’LLl  ION  CHI  CKLIST 


PROJICT  FEATURE  Dam  Embankment 

DISCIPLINE  Geo technical /Civil 

NAME  Poulos/Stetkar 

NAME  Sluter/Fodor 

AREA  EVALUATED 

CONDITION 

IWM  SyiBANKMENT  (Cont. 


Unusual  Mavgment  or  Cracking  at  or  Near 
Toe 

Ihusiial  Embankment  or  Downstream 
Seepage 


Toe  covered  by  heavy  brush  growth.  Not 
observable. 


Much  of  downstream  toe  not  observable  becaus 
of  heavy  brush  growth.  Wet  area  at  down¬ 
stream  toe  from  Station  3+35  to  Station  3+95 


Piping  or  Boils 
Foundation  Drainage  Features 
Toe  Drains 

Instninentation  System 
Vegetation 


None  observed. 

None. 

None. 

None. 

Small  brush  on  upstream  slope.  Stumps  above 
riprap  on  upstream  slope.  Dense  brush  cover 
on  downstream  slope.  Piles  of  cut  brush 
obscure  observation  of  downstream  toe.  Tree 
stumps  up  to  14  in.  diameter  on  downstream 
slope.  Trees  up  to  20  in.  diameter  growing 
at  downstream  toe. 
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PERIODIC  INSPECTION  CHECKLIST 

PROJECT  FLAT  RIVER  RESERVOIR  DAM 

date  udv.  26.  IQftn 

PROJECT  FEATURE  Dam  Embankment 

f  .Af  IE  Pr»ii1  nc  t-o  f-L-  air 

DISCIPLINE  Geotechnical/Civll 

SI  iirpr/FnHnr _ 

AREA  EVALUATED 

CONDITION 

DAM  EMRANKMENT 

Main  dam  embankment;  Station  1+95  (left 
abutment)  to  Station  7+35. 

255.0  feet 

Crest  Elovntion 

Current  Pool  Elevation 

243.7  feet 

Maximum  Impoundment  to  Date 

250.3  feet  (1936) 

Surface  Cracks 

None  observed. 

Pavement  Condition 

Movement  or  Settlement  of  Crest 

Sand  and  gravel  roadway,  12'  wide  on 
crest. 

No  significant  movement  or  settlement 
observed.  Crest  surface  irregular  with 
local  variations  in  elevation  from  0.1 
to  0.5  feet. 

Lateral  Movement 

None  observed 

Vertical  Alignment 

No  misalignment  observed 

Horizontal  Alij^nment 

No  misalignment  observed 

Condition  at  Abutment  and  at  Concrete 
Structures 

Satisfactory 

Indications  of  Movement  of  Structural 
Items  on  Slopes 

No  significant  movements  observed. 

Sloughing  or  Erosion  of  Slopes  or 
Abutments 

Downstream  slope:  Station  3+20  erosion 
gully.  Station  4+50  to  5+50  -  several 
washouts  and  erosion  gullies.  Upstream 
Slope:  Station  4+00  to  4+40  -  foot¬ 
paths  and  erosion  gully  eroded  up  to 
crest.  Station  4+90  -  minor  erosion 
near  water  level. 

Rock  Slope  Protection  -  Riprap  Fail¬ 
ures 

Right  abutment  of  spillway  (Station 

1+95)  to  Station  2+50  -  no  riprap  pro¬ 
tection.  Station  2+50  to  4+50  -  30  to 
100  lb  stone  in  good  condition.  Station 
4+50  to  gatehouse  -  200  to  600  lb  stone 
generally  good  condition.  Irregular 
cover  at  Station  4+90.  Gatehouse  to 
Station  7+35  -  30  to  100  lb  stone  in 
fair  condition,  some  dislodged  riprap. 

Trespassing  on  Slopes 

Free  acces?  to  crest  and  slopes  despite 
posting,  several  footpaths  on  upstream 

on  upstream  and  downstream  slopes. 
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VISUAL  IMSPECTinN  CHECKLIST 
PARTY  ORGANIZATION 


PPaiFTT  RIVER  RESERVOIR  DAM 

RI-601 


PARTY: 

^  David  Sluter  -  New  England  Engineering  5^ 
2  Stephen  Fodor  -  New  England  Engineering  7 . 


•5  Steve  J.  Poulos  -  GEI 

8 

^  Robert  E.  Stetkar  -  GEI 

9 

S. 

10 

date  NOV.  26,  1980 
TIME  8:00  a.m. 

WEATHER  Sunny,  45  degrees  F. 

W.S.  ELEV.  243.7  U . S .233.0  ON .S ■ 
NGVD 


PROJECT  FEATURE 

1  Hydrology  &  Hydraulics 

2.  Civil _ 

2  Geotechnical 

4.  _ 

5.  _ 

6.  _ 

7.  _ 


INSPECTED  BY  REMARKS 
D.  Sluter 
S .  Fodor 

S.  Poulos,  R.  Stetkar  _ 
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Jana  13  .  1973 


Quldnick  Reservoir  Company 
"i  Mr.  Robert  Galkin 
Natee  Products  Corporation 
33  Factory  Street 
W^st  V7arvick,  Rhode  Island 

Gentlemen: 

After  consultation  t^lth  Mr.  Gerhard  Graf  and  a  field  inspection  of 
RI  Dam  #167  (Johnson's  Pond«— Coventry)  on  April  2,  1973  byyheport- 
mental  tepresentatlves,  it  is  the  opinion  of  this  Department  that 
the  dam  is  in  essentially  sound  condition,  despite  some  observed 
seepage  at  the  southerly  end  of  the  embankment. 

The  long  standing  existence  of  this  seepage  (per  Mr.  Graf)  would 
indicate  that  the  pood  may  be  maintained  at  near  normal  levels 
with  little  or  no  probability  of  danger.  It  is  recommended,  how-> 
ever,  by  Mr.  CTaf,  that  the  pond  be  allowed  to  rise  only  to  within 
approximately  one  to  two  feet  of  the  spillway  level.  This  Depart- 
)  ment  concurs  in  that  reeoomcndation. 


Very  truly  yours. 


Dennis  J.  Murphy,  Jr. 

Director 

Department  of  Natural  Resources 


DJM/WBB:bb" 


C  Q  '•  G'lri'  1 7r  e  n  /'  r  ^  f>.  c . 
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INTERIM  DAM  INSPECTION 
FLAT  RIVER  RESERVOIR 


An  inspection  of  the  previously  recorded  dam  leaks  was  made  on 
September  23,  1973.  At  the  time,  the  pond  level  was  in  a  draw 
down  condition  with  water  in  the  channels  only. 

All  of  the  previously  recorded  leaks  were  inspected  and  no  water 
was  observed  except  one.  The  one  remaining  leak  is  under  a 
large  maple  tree  adjacent  to  the  downstream  pond  and  the  swamp. 

The  flow  is  approximately  the  same  as  previously  recorded.  One 
possibility  for  this  is  that  water  is  not  leaking  through  the 
dam  but  from  the  swamp  area  instead.  This  can  possibly  be 
verified  by  dye  testing. 

The  above  information  was  directed  to: 

Department  of  Natural  Resources 
Mr.  Peter  M.  Janaros 
Senior  Civil  Engineer 

Mr.  Janaros  made  a  subsequent  inspection  of  the  dam  and  verified 
the  findings.  It  was  mutually  felt  that  the  ppnd  could  be  brought 
back  to  nearly  full  condition.  It  is  recommended  that  the  pond 
be  kept  12  to  29  inches  below  spillway  and  run  according  to  your 
normal  procedures.  It  is  believed  that  the  leaks  are  proportion 
to  the  pond  head  and  are  weeping  in  character.  There  were  no 
direct  piping  holes  found  in  the  pond  bottom.  It  is  suggested 
that  the  previous  mentioned  maintenance  program  be  instituted. 

Mr.  Janaros  noted  that  only  major  repair  or  construction  must 
be  approved  by  his  office. 


DEPARIMENT  (»  NATURAL  RESOURCES 


DAM  INSPECTION  REPORT 


DAM;  #167  RIVER;  PLAT  RIVER  WATERSHED;  PAWTUXET  (SOUTH 

NAME;  Plat  Rivez  Resezvolz  TOWN;  Covontzy 
(Johnson's  Pond)  - 

OWNER;  Quidnick  Resezvolz  Co. 

c/o  Mz.  B.  Pzasez  (Secty. ) 

821.0832 

Engineez;  J«zzy  GzA^ 

272-1730 

REPORT  Oil  Genezal  condition 

REASON  POR  INSPECTICM;  Follow-up  to  inspection  of  2  Apzil,  1973 

INSPECTION  BY;  P,  Janazos 
W.  Bzinson 

DATE  OF  INSPECTION;  10  Oct.  1973 

REP;  Memo  1  Oct.  1973 

REPORT; 

EMBANKMENT;  Shzubbezy  has  been  cut,  leakage  on  dovmstzeam  face  at  southezly 

end  of  dan  is  still  vezy  ninoz.  Ezoded  sections  have  been  filled. 

SPILLWAY:  Repaizs  have  been  nade  to  bzidge  suppozts  at  spillway. 

IMPOHinJlBMENT:  Vezy  low—neaz  oziginal  stzeanbed. 


Note:  15  Octobex  1973 

P.  Janazos  phoned  Jezzy  Gzaf,  zequesting  infoz  on  time-schedule  foz 
zefilling  pond.  Ownez  will  wait  foz  heavy  fzost  to  kill  weeds,  then  begin 
to  zefill.  Mz.  Janazos  stated  that  any  plans  to  seal  upstzeam  face  will 
zequlze  Depaztment  of  Natuzal  Resouzces*  appzoval.  Mz.  Gxal  indicated  that 
a  statement  to  this  effect  will  be  included  in  bis  zepozt  to  the  ownezs. 

Pzopefty  line  confusion  may  lead  to  difficulties  as  many  watez-fzont 
pzopezty  ownezs  desize  to  build  zetaining  walls. 
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LrEPARTMENT  OF  NATURAL  RESOURCES' 

0...4  Ii'ISPECTICM  RuFORT 
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0AM:  #167  RIl'ER:  Flat  River  WATERSHED:  Pawtuxet-Flat 

NAME:  Flat  River  Reservoir  TCMN:  Coventry,  RI 

(Johnson's  Pond) 

OWNER:  Quidneck  Reservoir  Company  r  P  P 

c/o  Mr.  E.  Fraser  (Secretary)  821-0832  Cr/2-AP,  (  t.  ,  ^ 

'in-z  -PSo 


REPORT  ON:  Possible  seepage  through  embankment 

REAS^  FOR  INSPECTION:  Request  by  Mr.  Fraser 

INSPECTIC»«  BY:  P.  M.  Jaaaros 
W.  B.  Brinson 


DATE  OF  INSPECTION:  April  2,  1973 

REPORT;  Met  with  Mr.  Fraser,  several  members  of  the  Board  of  Directors  of  the 
Quidneck  Reservoir  Company,  the  gatekeeper  and  Mr.  Jerry  Graf  of  Robinson, 

Green  &  Beretta.  Mr.  Graf,  as  a  professional  engineer,  conducted  a  general 
engineering  Inspection  of  the  dam  and,  on  August  26,  1972,  he  and  another 
engineer  made  a  detailed  investigation  of  the  structural  integrity  of  the 
dam.  The  most  significant  revelation  of  that  investigation  was  of  possible 
seepage  at  the  extreme  southerly  end  of  the  earthen  embankment.  (See  attached 
copies  of  report) 

Mr.  Graf  estimated  this  seepage  at  no  more  than  5  gallons  per  minute 
total.  He  also  speculated,  based  on  the  coloration  and  rate  of  flow  of  the 
seepage  water,  that  it  was  not  ground  water,  nor  was  it  carrying  fines  with 
it.  He  said  the  light  yellow-orange  color  probably  indicated  de-oxygenated 
water,  which  in  turn  would  Indicate  a  very  slow  rate  of  seepage  from  a  non¬ 
point  source . 

Three  probable  points  of  outflow  were  identified  by  visible  water  move¬ 
ment.  All  three  were  directly  associated  with  large  old  trees,  at  least  one 
of  which  Is  nearly  dead. 

Weather  and  high  standing  vnber  conditions  prevented  actual  observation 
of  the  seepage  on  April  2,  1973.  Another  inspection  will  be  made  late  in  the 
summer  when  the  standing  water  on  the  downstream  side  of  the  dam  is  lower.  No 
immediate  danger  is  apparent. 

The  embankment  Itself  should  be  cleared  of  all  brush  and  small  trees  and 
gravel  placed  at  points  where  runoff  erosion  has  occurred. 

Mr.  Graf  recommends  the  placement  of  a  clay  blanket  on  the  pond  bottom 
along  the  areas  of  seepage.  No  final  action  has  been  decided  upon. 

The  pond  is  now  at  an  unusually  low  level  for  this  time  of  year,  for  in¬ 
spection  and  repair  purposes.  Minor  repair  work  will  be  done  on  the  bridge  over 
the  spillway  and  the  pond  allowed  to  rise  to  normal  level.  It  will  be  necessary 
to  draw  It  down  again  In  the  late  summer.  In  order  to  again  observe  the  seepage 
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Leak  Found  In  Pond  Dam; 
Sifuaflon  Termed  Not  Serious 


JohiMon'i  Poml  dtm  U  ia^l^ 
ing.  otndals  l»t»  dUcwtred, 
and  although  llw  leak  it  not 
considered  sertous,  the  Coven* 
try  pond  is  at  an  atMoui  knv 
lor  this  time  of  year. 

Earle  FTaaor,  aacratary  of 
the  Quidniek  Reserralr  Cbm* 
pany  whteh  owna  JoiuiKti'i 
,  Pondi  acknowledged  the 
'  water  kvei  la  low,  but  that'e 
*  intentional,  he  Mid.  Ihere  are 
I  aeveral  repafara  to  be  dona  to 
I  the  middle  dam  and  the  water 
.  level  had  to  be  adjuated,  he 
f  eaplalned.  '  - 
.  Mr.  FTaaer  added  that  the 
.  pond,  a  loeal  feoreatlon 
1  center,  win  be  rtflUad  ki  ttme 
.  far  summer  with  Utde  trait* 
ble. 

t  The  leak  tmdar  the  old  por*  ■ 
I  tkm  of  the  dam.  where  the 
apiUway  used  to  be.  ww  dla-  > 


covered  recently  by  cnRlnecn 
who  were  .surveying  the  dam 
to  locate  the  original  walls. 
The  original  dam  is  now  cov¬ 
ered  by  several  feet  of  earth 
and  brush  and  the  spillway 
has  been  shifted  to  the  north¬ 
ern  shore  of  the  pond. 

"From  what  wc  can  tell  so 
far.  the  leak's  been  there 
quite  a  long  time,"  said  Mr. 
Fraser.  HeporU  of  the  leak, 
coupled  with  the  .visibly  lower 
water  level,  prompted  several 
persona  to  call  the  Journal 
Bullatin. 

The  engineers  are  returning 
early  next  week  to  complete 
their  survey  and  recommend 
a  repair.  Also  scheduled  lor 
repair  la  the  bridge  over  the 
spillway,  which  hag  one  of  Its 


I  Subuiban  News 

Jacked  up  lor  support 
"Ormtarily,  tlie  pond  would 
be  filled  by  now,"  said  Mr. 
F>.-aser.  “I  guess  that's  whal'ir 
gbt  everyone  upiet.  Jupt 
thrm  ihe  gates  arc  all  nght* 
All  ws  need  is  one  good  storm 
and  it'll .  be  filled  right  up 
agitin.'' 


C~  >  c;’/\  >y 
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PRELIMINARY  INVESTIGATION 
QUIDNICK  RESERVOIR  COMPANY 
DAM  AT  FLAT  RIVER  RESERVOIR 


A  preliminary  engineering  inspection  and  investigation  was 
made  of  the  dam  for  Flat  River  Reservoir  located  near  Route 
117  east  of  Abbotts  Crossing.  The  upstream  downstream  banks  were 
inspected  on  foot  and  the  following  noticed: 
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A.  Spi I Iway 

1.  North  Abutment  wall  -  In  very  good  condition,  some  very 
minor  areas  have  mortar  spalled  off.  There  is  no 
evidence  of  any  water  passing  around  behind  the  abutment. 
Freeboard  from  spillway  to  top  of  end  abutment  is  approx¬ 
imately  6'.  See  pictures  #1  and  2. 

2.  Spillway  Surface  -  The  lip  and  backup  stones  are  all  in 
good  condition.  Most  of  the  mortar  is  remaining  between 
the  joints.  The  pond  at  this  time  is  down  approximately 
12"  from  lip  of  spillway.  There  were  no  noticeable  eddys 
or  whirlpools  visible  in  the  shallow  water  surfaces  behind 
the  spillway. 

3.  Vertical  Face  of  Spillway,  Picture  #4  -  The  Northern  half 
has  6  to  8  very  small  weeping  sections  where  the  water  is 
going  behind  the  spillway  lip  stones  and  out  the  vertical 
spillway  surface.  There  is  no  evidence  in  the  small  pools 
that  fines  are  being  washed  through. 

4.  Paved  Spillway  Runout,  Pictures  #6  and  #7  -  The  southern 
half  of  the  spillway  has  a  granite  runout  area.  This  runout 
area  is  in  good  condition.  Some  mortar  joints  are  deteri¬ 
orated  and  the  complete  area  is  covered  with  vegetation  and 
small  trees.  This  vegetation  should  be  removed  and  kept 
clean.  This  is  generally  regarded  as  good  housekeeping. 

The  trees,  if  allowed  to  continue  to  grow  ,  could  possibly 
heave  some  stones.  This  has  no  effect  however  on  the 
performance  of  the  dam.  The  presence  of  vegetation  indicates 
low  and  infrequent  water  going  over. 

5.  South  Abutment  of  Spilling  #8  -  This  abutment  is  in  fair 

condition.  The  area  is  overgrown  with  very  dense  vegate- 
tion.  There  is  no  evidence  of  water  by-passing  behind  the 
wing  walls.  This  abutment  has  small  wing  walls  probably 
due  to  the  core  of  the  dam  being  tied  directly  into  the 
abutment. 

6.  Bridge  -  The  bridge  over  the  spillway  is  deteriorating. 

This  report  does  not  cover  any  structural  analysis, 
however  it  appears  the  bridge  should  be  questioned  and 
vehicles  kept  off  it.  One  of  the  new  columns  has  been 
knocked  out  of  plumb  and  is  in  a  very  critical  condition. 
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B .  Dam  Section  from  South  Abutment  of  Spillway  Upstream 
Reference  from  here  on  will  be  Stn  0  +00  at  South  abutment. 

1.  Upstream  Dank  Roadway  and  Pond  Floor  to  Island  -  The 
inspection  carried  to  a  water  depth  of  3’  which  is  4' 
below  spillway  elevation.  Horizontal  distance  varied 
from  10  to  30  feet.  Area  has  low  brush  (being  recently 
cut  2-3  years) . 

a.  Very  small  and  old  washout  from  roadway  v^;ater  near 
abutment . 

b.  Roadway  washout  at  Sta  0  +  42.  Should  hav'e  a  load  of 
gravel . 

c.  Very  small  start  of  roadway  washout  at  Sta  1  +  62. 

d.  Ant  hill  at  Sta  1  +90  4'  above  water  level. 

e.  From  Sta  1  +  00  to  gatehouse  water  edge  has  stone 
rip-rap  in  various  conditions. 

f.  Sta  2+37  and  2+72  small  roadway  washouts  started 

g.  Small  washouts  at  gatehouse  Sta  3  +25. 

h.  Brush  from  gatehouse  to  Island  Sta  5+00  heavy  and 
not  cut  for  some  years. 

2 .  Island  Sta  5  +  00  to  12  +  00  Upstream  side 

1.  Low  spot  at  Southern  end  no  evidence  of  any 
distress. 

2.  Pond  side  of  island  is  in  a  natural  and  stabilized 
condition . 

3 .  Dam  Upstream  Sta  12  +  00  to  18  +  00 

1.  0+45  old  animal  burrow  near  top,  no  problem. 

2.  Water  interface  in  a  natural  and  stable  condition. 

3.  Most  of  interface  has  boulders  at  w.  line. 

4.  Severe  roar  'ater  erosion  at  15  +  20. 

C.  Downstream  Dam  Face 

Downstream  dam  face  from  0  +  00  to  Gatehouse 

1.  30'  of  wet  area  Sta  1+25  should  be  investigated 
Very  wet,  damp,  with  skunk  cabbage,  ferns.  Water 
is  stagnant  no  visible  running  water.  There  is  a 
gully  leading  from  top  of  dam.  Could  be  run-off. 

See  #22. 

2.  Erosion  near  gatehouse. 

3.  Vegetation  very  heavy. 

4.  Covers  of  cleanouts  need  replacing  #23,  24. 

5.  Exit  tubes  -  clean,  good  condition,  exit  gates 
not  operable. 

6.  Large  energy  -  absorp.  pond  no  damage  #25  and  #26. 

7 .  Southwest  corner  of  stilling  pond  -  major  weeping. 


Downs trocim  from  Gatchou.qo  to  Island 


1.  Watcrchuck  hole  100'  past  q.h.,  no  problem  above 
high  water. 

Downstream  Island 

1.  Very  wide  flat  not  wet,  too  wide  to  weep- 


Island  To  End 
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Water  flowing  towards  dam 
Very  dense  foliage 
Foxhole  or  woodchuck  hole 
8'  below  water 
Water  seepage  slowly 
Water  18"  +  slowly  v/eeping 
Large  wet  swamp  acres 

Evidence  of  drainage  swale  at  toe  of  dam  200' 
Fox  hole  6'  below  road  elevation 
Large  swampy  pool  Benford  to  observe 
with  fish 

Large  wet  area  or  pool  with  running  water  - 
Benford  to  observe  at  17+  70 
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On  Auq^ist  2A  ,  1972  ,  n  mom  dr fcm' 1  ori  i  ns[i<''cf:  i  on  ■.-/nr,  m.idc  of  arrnn 
found  questionable.  Tliis  inspection  uas  performed  by  William  R. 
Benford,  P.E.  and  Oerhnrd  ll.  Graf,  P.K. 

1.  The  downstream  dam  area  at  Sta  1  +  .25  indicated  possible 
small  amounts  of  seepage  or  natural  ground  water.  The 
condition  as  observed  does  not  appear  as  any  major  problem. 

2.  South  edge  of  settling  basin: 

It  appears  the  dam  is  weeping  water  through  at  this  area.  Tt 
should  be  allowed  to  continue  and  a  erushed  stone  filter  slmuld 
be  placed  to  avoid  any  deterioration. 

3.  Downstream  Gatehouse; 

The  covers  are  broken  and  rottc'd.  These  should  bo  replaced  as 
they  are  very  dangerous. 

4.  Some  minor  water  appears  to  be  weeping  through  at  Sta  14  -<■  50. 
The  amount  is  insignificant. 

5.  Sta  16  +  75  and  17  +  50  (at  small  ponds  near  old  river  beds) 

Both  areas  show  large  amounts  of  water  leaking  through  the 
dam.  The  water  velocity  is  high  and  some  evidence  of  fines 

arc  visible.  The  water  is  flowing  from  under  large  trees.  '  Tliis 
area  is  the  most  critical  noted  and  although  apparently  stable 
should  not  bo  neglected. 

SUMMARY 

The  dam  appears  in  reasonably  good  condition.  The  Ic.aking  at 
the  south  end  should  be  repaired.  Further  testing  should  bo 
done  to  determine  if  a  core  is  present  at  thC’  south  section. 

Also,  several  good  housekeeping  practices  should  be  followed: 

1.  Remove  brush  on  spillway 

2.  Repaint  piers 

3.  Pressure  grout  area  behind  1st  bay 

4.  Fix  dislodged  column 

5.  Institute  program  for  removing  wooded  growtih 
and  planting  grasses. 

6.  Backhoe  work  to  find  core  in  south  section. 
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I  trust  the  above  report  and  accomoanyj  na  nh(i!'-ocfraphr>  portrav 
an  accurate  condition  of  vour  dan.  I  st:rnn-ri'-'  r''’Conmr  nd  rcpa  i  r  i  n 
the  major  Icakincj  and  i  not:  i  tut  ■  >'<j  a  (icc..'!  ini  ■  nt  (nnnc'i^  I'l'O'-jrani . 

Respectfully  submitted. 


•  7  '  •  '  • 

,/■  .  • 

Gerhard  n.  Graf,  P.E. 
Consulting  Engineer 

GHG/js 

Enclosures /photographs 
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DIVISION  OF  HARBORS  AND  RIVERS 
SURVEY  OP  DAMS  IN  RHODE  ISLAND 

Pawtuxet  River  Basin  (North  Branch)  #167  Flat  River  Reservoir 

Drainage  Area  57.5  8q4  ml,  ‘ 

February  1948 

Spillway  176.5'  net  x  6'  deep,  capacity  10,575,  c.f.s. 

Draw-off  pipes  3  -  48”  dlam  with  21'  head 

on  center  line  1,012.5  ”  * 

11,587.5  c.f.s. 

i .  ,  •“»i  •  •  ■  ■ 

Estimated  extreme  freshet  4025  c.f.s. 

«  Gates  open  full  will  create  destructive  velocity. 


ui/\\  ,  s: 
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R.  I.  DEPARTMENT  OF  PUBLIC  WORKS 
DIVISION  OF  HARBORS  AND  RIVERS 

SPECIAL  INSPECTION  REPORT 


DAM  NO  167  NAME  pLAT  RiVEA  RCBCPVOIR 

iWNER  J  t.*  •  '  !'  '  j  ^ 


ON .  river 
/-TRENCH 


DAM  NO.  167 


INSPECTED  BY 


WATERSHED  O  VL 


ri  0  3|i7  1 -/o.  ^  ^  p.  I 


INSPECTION  ONLY 


lEPORT  ON— NEW  CONSTRUCTION 


CONTRACTOR 


{^\'r 


INSPECTION  REPORT  BY 


^  /  reason  4 


lO/El/46 


CONDITION 


DRAW-OFF  GATES 


CONDITION 


TRENCHES  A  WHEELS 


EMBANKMENT 


CONDITION 


approaches 


RCC0R06  KEPT  flNCC  I9|4  SV  MR.  E.  J.  AOAMS.  SOPT.  OF  DAMS;  LIVES  ON  PRCMIECS 

BREAK  IK  0AM  IN  1873.  ZIAU  RAISED  AND  ROLLWAV  WICENEO  FROM  2  TO  5  SPANS.  OR  10  INAL  KAD 
APRON  IN  FRONT;  BALANCE  ON  L  EOOE  (N  END.) 

Date  1873  (in  stone  on  down-stream  face  or  pier)  as  date  or  reconstbuct  ion  or  spiLLtA-. 
1913  -  Bridge  raised  about  two  feet  to  give  better  clearance  over  rollpay. 

- 00“'  0^  MR.  Adams,  hcsident  Caretaker,  record  or  levels  at  oau  at  tih 

OF  fL00a,S 

It 

•  1932  -  SEPT.  16,  1932,  Fricav,  rainfall  IOiSS;  from-I23*  tof3*  on  Monday  the  ISthj  bel 
ANO  ABOVE  SP  ILLWAY  LEVEL. 

oJnm/' 

1936  -  Bad  flood,  Salisbury  oam  broken  (now  narragansett  Gun  Club);  went  to  29*  plus 
ABOVt  spillway  with  THREE  GATES  OPEN,  ^ 


EROSION  ,946  _  Our  iNQ  Mr.  Adams'  resiocncc  on  farm,  slope  on  dam  has  seen  filled  out  and  lcai. 

BRUSHES  *  TREES  C8PEC  ULLY  ON  SECONO  SECTION  SOUTH  OF  OAAW-OFF  GATE,  TH  IE  SECTION  WAS  BREACHED  IN  CENTER  I  IN 

STCRM  or  1873  ANO  RCFILLCO  WITH  EARTH  NO  LEAK  IN  TM  18  PARTICULAR  AREA  SINCE.  THERE  IS  NOW  A 

RIPRAP  sizeable  LEAK  AT  HIGH  WATER  ABOUT  '00  FEET  NORTH  OF  THIS  FORMER  BREACH,  BUT  THIS  WAS  NOT  EVIDI 

PRESENT  USE  TO-OAY  AS  THE  WATER  WAS  46"  BELOW  SPILLWAY  LEVEL.  UR.  AOAWS  CLAIMS  THAT  A  SECTION  OF  THE  EARTK 

CUBA^*MENT  WILL  HAVE  TO  BE  TAKEN  OUT  ANO  REBUILT  TO  CORRECT  THIS  LEAK  FOR  IT  IS  DIFFICULT  TO 
FIND  V  ON  THE  PONO  SIDE  OF  THE  EUBArSUIENT 
HO  CONTROLS  U  -’ 

UAXIVUM  KEPT  TO  12"  OR  IB"  OVER  SPILLWAY  BY  OPENING  GATCSf  ALTIAYS  PROVlOE  FOR  NEXT  FUC 


WHO  CONTROLS 


WHO  CONTACTED 


INSTRUCTIONS  LEFT 


IN  FMFRCENCY 
CALL 


I 


-t 

ii« 


1 


PHOTO  C-7:  Spillway  approach  and  service  bridge 
spanning  the  spillway  openings. 


PHOTO  C-8;  Spillway  discharge  channel. 


C- 


PHOTO  C-5:  Crest  of  dam  embankment  looking  north 
and  upstream  gate  house  on  left. 


PHOTO  C-6:  Crest  of  dike  looking  north  towards 
island  of  natural  ground  separating  the  dike  from 
the  dam  embankment. 


C-2 


PHOTO  C-1:  Upstream  face  of  dam  from  left  side. 


PHOTO  C-2:  Upstream  face  of  dike  from  right  side 


\ 


C-1 


FLAT  KIV&K  Ke&eFvollC 


APPENDIX  C 


PHOTOGRAPHS 


SECTION  OF  DAM  AT  DRAWOFF  OATES 

<Sca.lel6  Tt  todn  Inch 


This  Department  will  be  happy  to  furnish  you  with  all  assistance  possible  within  Its 
available  resources.  Please  contact  my  office  (277-2797  or  277-6820)  within  5  working 
days  of  the  receipt  of  this,  letter  to  advise  me  on  the  progress  you've  made  In  lowering 
the  water  level  and  engaging  an  engineering  firm  to  study  the  Dam. 


Very  truly  yours. 


'X 


•  vXjl-V/U 


Peter  M.fjanaros  ' 

Chief  J 

Division  of  Land  Resources 


E.F.P./P.M.J./cfm 


cc:  W.  F.dward  V/ood,  Director 

Carlton  Maine 
C.P.  Asprinio 
Todd  Byran 


( 


9V~C- 
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STATE  OF  REIODE  ISLAND  AND  PROVIDENCE  PLANTATIONS 


D£MARTMENT  OF  ENVIRONMENTAL  MANAGEMENT 
75  Davis  Street 
Providence,  R.  I.  02’^0& 


9  March  1981 


Mr.  .loel  Westerman,  President 
The  Ouidnick  Reservoir  Associntion 
c/o  Westerman  Realty  Company 
20  Remington  Street 
West  Warwick,  R.l.  02843 

Rear  Mr.  Westerman; 


This  letter  is  in  reference  to  a  recent  inspection  of  the  Flat  River  Reservoir  Dam 
(P.I.  Oam  /M67)  and  tlio  assessed  condition  of  its  current  structural  integrity.  I 
also  wish  to  advise  you  of  a  condition  which  this  department  believes  warrants  your 
immediate  attention. 

During  the  month  of  November,  1980  the  engineering  firm  of  New  Fngland  Engineering,  Inc., 
under  contract  with  the  U.S.  Army  Corps  of  Engineers,  performed  a  Phase  1  inspection  of 
the  subject  dam.  In  February,  the  Corps  of  Engineers  contacted  this  office  to  advise 
us  of  a  condition  which  it  feels  presents  a  threat  to  the  public  safety.  .Specifically, 
a  substantial  volume  of  water  was  observed  flowing  from  under  a  large  tree-root  system 
on  the  downstream  toe  of  the  embankment,  about  100  feet  from  Peservoir  Avenue. 

Personnel  from  this  office,  in  company  with  representatives  of  the  inspecting  engineering 
firm,  visited  the  site  in  an  effect  to  observe  first-hand  the  situation  and  to  assess 
the  need  for  corrective  action.  Our  examination  of  the  downstream  condition  confirmed 
that  some  sediment  (sand  and  gravel  fines)  is  being  carried  through  the  leaks,  indicating 
an  internal  erosion  problem.  This  condition  could  become  quite  serious  if  the  earthen 
portion  of  the  dike  becomes  undermined  at  an  accelerated  rate. 

The  inspecting  linn  could  not  determine  the  exact  origin  of  these  leaks  on  the  upstream 
portion  and  a  determination  could  not  be  made  as  to  how  long  these  leaks  have  existed. 

Also,  the  severity  oT  these  conditions  could  not  be  determined  since  the  Corps  of  Engineers 
contract  does  not  provide  tor  comprehensive  "in-depth"  analysis.  Therefore,  it  is 
necessary  that  your  Association,  within  15  days  of  the  receipt  of  this  letter,  seek 
professional  assistance  to  determine  the  cause  of  these  leaks  and  establish  some  procedures 
for  corrective  action  to  preclude  breaching,  and  potential  damage  to  downstream  property. 

Finally,  it  is  the  recommendation  of  the  inspecting  firm,  which  both  the  Corps  of  Engineers 
.and  tills  office  concur  that  the  water  level  of  the  reservoir  should  be  lowered  as  soon  as 
possible  to  a  total  of  A  feet  below  the  spillway  crest  elevation  to  eliminate  any  potential 
downstream  hazard  to  public  safety.  Thi.s  lower  water  level  will  also  serve  to  facilitate 
a  detailed  engineering  investigation  of  the  structure.  It  is  further  recommended  by  this 
office  that  the  water  level  be  kept  at  the  lower  level  until  corrective  measures  are 
completed  or  a  professional  study  indicates  that  the  reservoir  can  be  safely  refilled. 
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PatscNT  Use 

Water  SToiiAsci 
Power  I 

Breacmesi  '  ' ' 


YE8,  rOR  MIV.L8;  CAREFULLY  CONTROL' EO 

None  at  this  location;  il  uillc  oo«n  stream 


Who  Cohtrols  Level  of  Water  ^’’nest  aoams,  r esi sent ^ watchman,  uno^  ORoras  or  Andrew  gouch,  quionick  reservo  if 

Co.  INC.' 


Existence  of  Gages:  i;  records  kept  By: 


Who  was  contacted  at  site: 

I  ■  ;  .  i- 

Instructions  left  were  as  followsi 


CONSTANT  maintenance  KEEPS  DIKE  IN  GOOD  COOITION,  BRUSH  CUT,  ETC. 
PLAN  FOR  determination  OF  CAPACITY  (l»ROV.  SATER  iuP.  30ARD)  01-53 
SEE  CHART  FOR  CAPACITY  (PROV.  IHATER  iOP.  BOARO)  DI-53A 

Original  plan  of  rollway,  gatehouse  and  draw-off  pipe  DI-530 


Sxetchei  of  Special  Cohoitions  at  Tihe  of  Inspection: 


1 1 


I  .  ..  i  •  A" 


L-  "I 


- 

i  ft  7 


Inspected  st: 
Title  I 


\' 


_ _ 

\  I  i--.  I  /x 

\  ■ 

\ 


Date: 


Division  of  Hannons  &  Rivcns 

OFFICIAL  INSPECTION  REPORT 


,/"s 

date  I  -i/Zl/Aft 

ImSAECTEO  9T|  JOHN  V.  KEILV 


Oah  noJG7  Name:  Flat  river  Reservoir 
Town  on  City  Coventry 

’  '  ()u»3NICK  RESERVOIR  CO.,  INC. 

In  EnENCENcr  Call  (l)  anov  oough 


(2) 

(3) 


Seiluway-Type 

CONSItlONi  * 


Ernest  Aoams 


'fmak 

Pavtuxet  (south  branch ) 


ON 


0AWTUXET  SOUTH  BRANCH 


•AooneSs;"  7''"^ 

,  1  , 

Asoscssi  5  "  A-v 


■^fa  t 


AOOR£SS} 

Aooacss; 


WATeflSHEft  ^ 

titV  // 

Tel  .No.  Vo.  !  ? 
Tel. No,  1/*, 

Tel .No. 

/  f  V.Zi" 


uasoi^ry;  Berwra*.  length  of  hollvay  i76:25  total  length  (and  4  piers)  i96rT5' 
GOOD 

.  r,  I  I  •  I 


ORAW-OEF  SATES-N|1HSEN_|TW0  sets  of  3  gates;  C  I  P|PES  each^ 
CONOITIONt 


..  i' .  J-.  I . 


► 


Tnencn  Gates-Nohnen 
Condition 


EpiSANKHENT  surface  !»,47ER  (Fy‘g-,,|*OND^^,l6' 

CONOITIONI  Earth,  OK,  core  in  center;  concrete 


r'^ 


Appnoacnes 


Enosion 


Bnunn  t,  Tnecs 


Rip-Raf 


DAM  NO 


167 


R.  I.  DEPARTMENT  OF  PUBLIC  WORKS 
DIVISION  OF  HARBORS  AND  RIVERS  — 

SPECIAL  INSPECTION  REPORT 


INSPECTED  BY 


TOWN  -  COVENTRY 

1 

■ROIMC 

1 

J.  J.  KLILI 

DAM  NO 

167 

NAME  Plat  *'iver  reservoir 

ON  , 

'  RIVER 

PAWTUXET  River 

WATERSHED 

Pawtueet  3  E 

)WNER 

( 

nJ  ' 

7i2 

QUIONICK  reservoir  COMPANY 

( 

‘  282828 

address 

Hasp.  Tw.  BLaB.',PRaviaEN0C,R.  1 

.(fwUlT 

•  F  THE 

LaaM, Inc.)  Tel  Cav  2»39 

&  Oe  dfi  1 

TErORT  ON— NEW  CONSTRUCTION 
'LANS  BY 


APPROVED 


REPAIRS 

CONTRACTOR 


INSPECTION  ONLY 


TICKLER 

SPILLWAY 

TYPE 

CONDITION 
;>RAW-OFF  GATES 
NUMBER 
CONDITION 


INSPECTION  REPORT  BY  JOHN  V.  KElLY  REASON  ROUTINE 


DATE 


.^■7 


3A7/4<: 


EyERCENCYt  A«ENT  FW  QUIBNICK  RE6.  C*.  /  ^  ^  / 

l•'-AN0Y  GouQH  37  arANDARD  AVE,,  ^^EST  WARWICK  TEL*  VAL.  OR  C/c  WARWICK  SE 

2.  Ernest  adams  ,Supt*  at  bam^liveb  at  site  Tel.  Cbv  2i3»  ois^sal  = 

\  f 

3.  RcCMtS  kept  at  7|2  H«SP.  TR.  BL>a.,PR«V.,R.  l.(rRUIT  aF  THE  LaaM);  Teu  VA  1-447 

3/27/46  ■ 

CONOIT  ION  FAIR.  ExrtMSIVt  M^GERVOIR  ^7|0  ACRES  PUUS)  RETAINED  BY  lAHTH  DAM  OF 
MEOliJtl  HEIGHT  (23*  MAX.)  LARGE  MASONRY  SP  ILLWAL  ON  NORTH  END  IN  GOOO  CONDITION,  (SEE  PLAN 
FOR  NEW  CUT-OFF  WALLS). 


TRENCHES  &  WHEELS 

SMBANKMENT 

^%YPE 

CONDITION 

approaches 

EROSION 

BRUSHES  *  TREES 
RIPRAP 
PRESENT  USE 


Three  46"  c.  I.  PIPES  (CONTROLLED  BY  GATE  HOUSE  AT  CEIHER  OF  oAm)  IS  Or.OtH  CONSTANT 
SUPERVISION  OF  QU  lONI  C:<  RESERVOIR  COMRANY  WHO  MAINTAINS  A  SUPERINTENDENT  ON  THE  PREMISES 
at  aL'L  times.  See  report  10/21/46  for  existence  of  leak  in  south  SEATION,  seven  feet  of 
freeboard  generally  maintained  0»  embankment.  This  reservoir  provides  MOST  OF  WATER  FOR 
THE  MILLS  IN  THE  SOUTH  ORANCH  OF  THE  f'AWTUXET  RIVER  AND  15  CLOSELY  OONTHOLLEO  TO  PROVIDE 
THE  MAXIMUM  USE  OF  WATER.  THE  GATES  ARE  OPENED  OhILY  TO  ALLOW  WATEI:  ~j  REACH  M  IL-S  AND 
CLOSED  again  AS  SOON  AS  DAILY  QUOTA  HaS  BEEN  FURNISHED.  THE  AMOUNT  OF  WATER  SENT  DOWN  THE 
RIVER  IS  GOVERNED  BY  THE  AMOUNT  AVAILABLE.  THE  MILLS  ALL  BELONG  TO  AN  ASSOCIATION  (QUIONI 
RESERVOIR  Company)  and  hr.  Andrew  b.  Gough  is  Superintendent,  residence  37  standard  ave., 
WEST  WARWICK,  tel.  VAL.  IBB30J  OR  C/o’’  WEST  WARWICK  SEWERAGE  ulBPOSAL  PlANT,  fONTIAC,  WES 
Warwick,  tel.  val.  Ii4i 


tVHO  CONTROLS 


WHO  CONTACTED 
AT  SITE 

I 

<  INSTRUCTIONS  LEFT 


IN  F.MFRCF-NCY 
CALL 


PHOTO  C-9:  Large  seepage  area  and  silt  delta  at 
Station  19+35  on  downstream  toe  of  the  dike. 


PHOTO  C-10;  Closeup  view  of  flr'wing  seep  and  silt 
delta  above. 


C-5 


PHOTO  C-13:  Control  mechanism  for  middle  gate  of 
intake  structure. 


PHOTO  C-14;  Outlet  structure  and  dovmstream  channel 
from  crest  of  dam. 


APPENDIX  D 

HYDROLOGIC  AND  HYDRAULIC  COMPUTATIONS 


F 


r 


Datum  NGVn  •  Dromage  Areo  57  5  sq  m, 
Scale-  '  43,600  •  USGS  Quadrangle  '^hee*'; 
Coventry  Center,  R.l  •  Slocum,  R  I 

North  ScituOte  ,  R  I  *  Clayv  ite  ,  R  i 

Crompton  ,  R  I  •  Hope  Volley  ,  R  ‘ 


(■ 
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New  England  Engineering,  Inc. 


PROVIDENCE,  R.I.  02903 


Job  No - Flat-  l:)a/-a  ftotoc, _  SNOOt J— Of_Ll 

Project _ itotp  / 

Subject _ .V  r _ By-^Cb’k.  by- 


Ba5  .c-  Data 

DgAlN.'^GS'  AREA  '5^7.  S'  ScS  ,vi  • 

5pi._lu'AY  ^oOl.  Gt_ev.  =  a-TTA^  vgvO 
MAX  POOU  ELS.V  -  iyS"  O 

Rssaf^vOR 

CS  ^Pillvajat  pooc_  -  ‘^S'O  Acees 

•S>-TOftA<oE  =  IaOOO  AC-f=T“ 
@  MAX  POC<_  -  ARE-A  -  9SC  ACftcL 

i,TCRA(i.S  -  I5>SC  AC-r'!' 


DAM  ;  eaathfu-l  \Ju/cofiiCJs.Br£  co<eewAi.L 
MAA.  HeiUHT  •  24  FT 

LEMaTtt  =  2tiOO  FT“ 

SPIL  ha/AV  ■•  STONE  MASOA/AY,  3«OA0  C«eSTf/i  ,  /="€££'  OW'ff^FLOU/ 

c«esr  -  247.?  A/<ii/o 
L£A/C.Tft  -  '‘?A.AS  Fr  OVER  Ate 

-  10  .  a  pi£.fi  Le/Mcrn  (' 4@  ‘i.o  &f\.  ) 
n(.,is-  /ver 

QvJTLeT  :  3  -  A©  IN.  bl  A.  lltotv  FiPS^ 

invert  ~  232.0  N<i.vc> 

gaiter  :  uPStTS.BAMt  -  SEAReo  ^c<  f'  Pinion,  uERT.  uirr. 

M£CH.  OPeAATCO 

DOWMNSrRFAM  -  NAN.  OPitiAraO,  ve/iT.  u  fn- ^ 

RACK  f  PiNI  OAJ  , 


New  England  Engineering,  Inc 


PROVIDENCE,  R.I.  02903 


Job  No - ftolptr _ Slieet_3»_ofia 


LOfliGITUOlNAL  SECTlOf^  AlOI'^G  ~  LOOKING  DQlV/VSr^  /W 


5i 


OUTLET 


I 


New  England  Engineering,  Inc 


PROVIDENCE.  R.I.  02903 


Job  No - _ Sheets  of  iE 

Noot  fLAT  Rtveg  PEsegvQH?  c^AtA _ Bata  s.H/s-, 

Subject - By:iiSCb’lL  by. 

Calculate  Test  Flood 

Class* F'CAT70-V  i/VT€^(fi<i/ArE 

HIGH 

USE-  full  PMF  SASIKI  SlOP£  :  FLAT 

FRO^A  PMF  CURV/<r  @  DA  =  £~7S’.SQ /II  ^  PMF  -  JtJOCSAl 

f^eDvxLe"  By  xs'Vo  Bas/s/  s>Tc^aac.£’  -  2~?s  csai 

PM(=’  *  37S-  X  3-7.'S"^  XlSUZ  cr-i,  ^  SAy  Xl.uoo  CFS 


rALCUL-ATS  Oa^A  RaTINCt  Cupver 


I 


1 


DAM  e  SPtLLWUAy  CJ  • 

sptLLWAy  c  --  3.L  *  tRAPS'ZoiCjAL  u/eiR^veRT.  fact,  l  ■  ni,.2s 

C  r  r  aROADCResreti  \Aieif<  ,  \300FT- 

OuTLCT  Q  t  CAJS^K  C*  O.L  (h  MEAS.  from  \  FT  ABOve  TOF  OP  CoTLFrxTW  Fl£v:) 

A-  »a,,U  sq  FT  )L  3.  OOTLEIS 


£LeV 

Qsytu.. 

HouT. 

Oo  wr 

Q  HAM,, 

S.  €} 

isl  ^  - 

' 

II. <t 

U30 

- 

- 

L30 

:iMA.o  1./ 

130 

>3.0 

UffS- 

- 

- 

'365“ 

150.0  1.1 

iA30 

n.o 

use 

- 

- 

lu  lO 

as-a  o  M.\ 

sxio 

>L.O 

IIS' 

* 

- 

5115- 

1  15^.0  L.  1 

^^TLO 

>8.0 

mo 

- 

- 

10  330 

1  IS’3.0  7.  1 

va.,ooo 

>1.0 

mo 

- 

- 

la  m  o 

1 

asL.o 

IH,L30 

xo.o 

8lO 

1,0 

33  ©e> 

IS,  esjo 

15(.,5  fl.G 

IL,  OOO 

xo.s 

I. 5 

L  ai  0 

13,030 

Top  oaivs  - 

a-ss-.o 

SP\LLMlAy 

CAPACtry  - 

11,000  CFS 

OvJT  L  CT" 

CAPAClTy  » 

710  CFS 

TesT  plooo  ei_ev.  - 

iSL.O 

SP|Ll_WAy 

CAPAClxy 

-  m,(.30 

CFS 

OuTlOtt 

CAPAC  ixy 

•  SIO 

CFS 

( 


A 


1 


discharge: 


AD-Aise  S43  NAIIONAl  »MXWAa  (M  INSKCtlON  OF  NON-FCDERAL  OMS 
FLAT  RIVER  RESERVOIR.. (Ut  CORPS  OF  ENGINEERS  MALTHAN 
NEN  ENOIANO  OlV  FEB  81 


UNCLASSIFIED 


New  England  Engineering,  Inc. 


PROVIDENCE,  R.I.  02903 


Job  Ns - — Flat  Rvuge  SfcMt  ^7 

Projwt  —  _ Dad _ 

Calcul/^te  Effect  of  SoR^HAt^£>E  Storage 

PEAlp:  INFLOW*  ai,  LOOCF5  ,  SURCHARGE  *  ISL.Z  '  iV7.9"  9.4' 
VOU-s  8.4 'a  *150  AC-  14So'aC-FT 


V.  =  T^eOAc.rr  A  ti  iw/pr  - 
S7.S-X  040 

^  ^  ~  ^^1^  ^  UOO  ~  l6|(*40CFS  ^  STAGE  ’  ^SU.O 

V/j.t  e.l  K  *^SO>i>V3.  =  I.SI  IN.  ^AVC.  '  --  I  t 

£1.S  KU40  S.* 

^Pi"  ('--^^ai,wx5  -  I  ft,  7^0 

/,  STORAC»e  WILU  reduce  the  test  flood  discharge  ar 

JlSSO  CFS  or  13  ^6 

i.  THe  SPiLLWA.y  CAN  PASS  ia.,OOa  CFS  OR  UM  %  OF  the  test 
FLOOO 

3.  AT  the  test  Fl-OOO  DISCHAaGC  OF  IQ^TSOCFS  ^  THE  DAWV 
WILL  OVERTOPPED  QV  1.0  FT. 


PAtw  Failure  Anauvsis 

OAfA  failure  Q=  8/'^7  Wo  /o  -  A4  Pr 

USE  Wb  -  S?o  OF  DA^i  UEAJGTtl  ^  lAVS  HEIGHT  *  ,orxiaOO=  LOFT* 

Qfaic.  -  (bOi  JsH 

»  llj6EO  CFS 
»  \a  OOP  CFs  (  sPiucwAy  Q  i 
TOTAL  -5  as,® SO  CFS 

ESTIIVAATE  OOV^M&TREA^A  IMPACT 

THE  S.  BRANCH  OF  TH®  PAWTUKET  RWER  IS  CONTROLLED  B/  A  SERIES 
OF  lO  OAMS  BETMUSEN  Flat  river  reservoir,  da  ISA  and  the  ^^A\N 
STSfA  OF  THE  PAWTUHeT  RWER  ('AFPROR.  8  MILES  ^ 

—  eSTAftHSH  Dl5CH.''.R&r  RAT/.yC  AT  EACH  OAV\  ro  DETSAMimE  ~--CC. 

-  CV_V  S  .'(i  V  '-.c-  '  —  “LOOO  srOi^-iGr  /-  ■  •■  Er.  fit 

V  i  '■  '..■c  WASH/rt/iTOA7  Bsoo  ,PT“  c^ouj^t^rf^iAu.  rc/^ 

RouT/v.G,  Purposes,  use  onl/  X  ficACf/Es  j  fefiAcivjL  -  fl/jt /Piu£i^ 
TO  VU'ASHMCToAJ  CjAiM  ^  ^€ACH  2.  -  VUASl^' \|G To lu  TO  CO/Jt' LU^AJC  S' 
WITH  PAwT'-’Ker  IR  . 


■n 


I 


New  England  Engineering,  Inc. 


PROVIDENCE,  RJ.  02903 


Sfcidr  d  _ 

itah 

Bfl^Chlihy _ 


^PlLUWAy  CPCST 


DAM 

ELEV. 

t_ 

‘C' 

WASHKVfeTOM 

IV. <1 

(.S' 

^.L 

ANTHONY 

Al'X.O 

IG 

-i.o 

QUCONECI^  UPPCR 

lAM.O 

HO 

3.U 

QmoMECK.  L0\NE(\ 

no.o 

115 

■5.0 

CfWMPTON  UPPEE. 

leu.O 

115 

^X, 

Cf^PTON  LOmER 

HH.O 

no 

S.t> 

CENTeRVILUe 

\%o.o 

150 

■i.o 

ARCT>C 

II  0.5 

xoo 

3.H 

RIV/ER  PT.  UPPEI^ 

1*1.1 

too 

3.0 

M\l6RpT.lO»NeR 

st.z 

(OO 

3.0 

TOP  DAP\ 

TOE  tSAM 

ggACM  L. 

3.ai.o 

a.  1  :i.o 

8500 

a.xA.0 

XIO.O 

7000 

na.o 

leo.  o 

3000 

113.0 

100.0 

1  eoo 

loo.o 

ISO.O 

3500 

IHUO 

131.0 

3500 

ai.o 

(OS.O 

5000 

ri3.5 

'3  0.  fT 

0300 

d^^.l 

05.  ( 

i500 

01.3 

H8-3 

( lOO 
jc.'  o 

REACH  1  •  PLAT  R\uei^  -•  vwASHf N&TON 

AVfe.  FLOOfc  Pt>iN  VUltrH  -  i,000  FT.  j  Qp’Ail’'  ^3850  9^00 


ELSV. 

^afifck- 

Q_  Mol. 

-O- 

H^. 

-a 

XHO.O 

8.  1 

5100 

•• 

-> 

— 

” 

SHOO 

JkSS.O 

13.  \ 

lUOO 

SO 

aioo 

— 

- 

IM  OOO 

IMI.O 

15.1 

13130 

1.0 

H80O 

2.0 

aaoo 

ao  130 

AH  TO 

n.  1 

lOSSO 

?.o 

1600 

1.0 

wasc 

a*i  ,coo 

@  Q-  x^,3SQ  CFs  ^  ^TAGir  -  ic.  FT  Q  ~  \'i^c':0  .sT^Gc-  '^rr 

STOR,  s-  H  K  3,000  K  0gOO  r  I  AC-Fr 

M'SS-Uo 

Qp,  =  (  I  -  -»►  ^.TAC»E  --  IS-  '=T- 

S>T0<^j_  ?  2.-?  A  looo  <  esoo  r  («SM  AC-PT  ,  STQF .  (^^e.  ~  :  l30T 

^"S  5  L.  ^ 

CT  =  /I-  (  3?7  '  i.-vge-o  ~  5> '  woGjrs  :  h.3  r-r  :r.z 

'  -  — ' -  ’  - - 

:  Q  -  lAOOO  ■'  V.  i  .VT 


ooocr  ooohV  oj.Tit:  oooe/  oooti 


New  England  Engineering,  Inc 


PROVIDENCE,  R.I.  02903 


MNo.. 

PrajKt. 

Sibject. 


pcrc/=r/^<Jc 


Shtd^d. 


2.-  U;ASHi\>a.TOAJ -»  CotjruotsrKjcs  \*jI  9>fl\AJTu\srr  g. 

L  s  '33,SOo  PT  /^v/G.  FU300  ^LA>\j  \Ajiorri-  s-oo  ft: 

A\/<i.  i/vcRe/^SE-  VAJ  Fi.ooc>  sT-^GiE  -  Pee?/^ /cuftt  >  =  H  FT 

STOR.  =  -SB.sao  y  S^QO  .  A,c-Fr 

A3,saiO 

^p.  °  f-i.-:  M4  00  -  /8,  sc>ocrs 

\  ia.us6  J  ~  '  — 

MET  i?£rCiucT(o/u  vAj  =  a.i,‘-ioc5-  18,800=  ;iuooCFS 


i  a.(gQca 
3'i,  500 


,oi?(o  (■'^■s/FroF  e&^K 


£^~iAfcl-ieH  ri.aOf;  srrc,3s  fil~r  £^CH  D/>/H  TSEE  F>T7/^CHFC)  MTia/c>  CO/ei/£S) 


Qp»ti-  FaicStiagc^ 
AWTWWy  ao,70tf  l.'l 

QotOWlCK  UPPtl5  5.0, SFO  «■.(. 

OwiDutCK  Lowers  5,e>,H60  ‘(.g 

C«OMP10.VU«1(S  5,0,  (IS  ‘l.o 

CROMPTOg  LOWUEft  l^,tUO  li.O 

csrjTtugin.).-  %-i 

F'fkTiC-  l<1  lOO  S.S 

R’UCR  PI.  UPftI?  (<i,‘70O  S.  I 

Rwor  PT  U3W£i^  13,900  U.s 

It-  FBove  TOP  OF  onM 


:  Met  J^)ce*H^SlC  ( ft,  ] 

I.S" 

\.Q 

I.S 

l.(# 

a.o 

A.7 

a.h 

5^.0 

>..3 


Preppy  I  i,NjRe-  0\«.cm<\R€s£'  =  (»poc5  cfs  fcooc^  .sr(*'G.-iFS 
vjuiui.  fija.vcfi(s  f^noM  I- (•  FT.  fiiQove  top  OP  0/^M 

T'^JCu/i.e  tiiiiCHfl A<bi?  ,  ^PcaoiO  STP<6ea»  l/UC£.e/^S>6'‘ 

a.-'i  pr. 


New  England  Engineering,  Inc. 


PnOVIDCMCE,  H.I.  02903 


GjvjVCiNJlCK:  LOWtR  tiCNM, 


- SIWl±Llf 


- ifLLm.  kr 

SPiCWW^y  -■  \15  FT  )1  a  Ft 


eu  vi:i  _ 

TOP 


'  r 

I  w  V  ‘y 


c-^u 


SPlLLWfsy 

1 _ ! _ 

— ^  L.-*- 

ITS 

■J  -  CL. 

no 

EL.eu 

nz 

H'Sfti.uL 

•i 

1 1. 1- 

8A7y 

Hc(>m 

QfaA»A 

"iAT  Jr 

ns 

* 

705<J 

i 

;STiO 

QWZCi 

m 

1 

\IU70 

1 

MM  80 

[(jlSO 

1  78 

a 

(Miss' 

S" 

0  ^c»o 

A  0  ?!  5“ 

£l£7. 


8000 


liooo  (*000  .?e)000 


New  Englend  Engineering,  Inc, 


PROVIDENCE.  R.L  02903 


Job  No.  —  ■'  ■■■;<-  _ t-'  -i.'-T.r  \ 

Project  ■ _ 

Sobjact_  _ 


Sboet. 

Dati^ 


C  RSMf^TOVt 

SRiLuwjfly  =  ntr  r'<~  •<  h  ft*  c~  'b.l 


TfcP  DAM 


6.U. 


—  i.U. 


—  &u. 


sp\i-i-uuAy 

^  » 

11^ ' 

E-LSV. 

Cjsf'fil. 

H  0/!(M 

'T)  CAM 

•SI  Q 

ItO 

H 

5^Hb 

-■ 

S“HC9 

‘=|>(/C5 

< 

A'ito 

tt5,i.scs 

UM 

H 

aacso 

n  05  2- 

1*7  C5I  U 

S' 

4o<=i  o 

ii  Qti  O 

FT 

{Kl(s^  t') 


ilof_l 


Gb’lLiv 


C»5-.  O 


it  3 


r 


New  England  Engineering,  Inc. 


PROVIDENCE,  R.I.  02903 


England'  Engineering,  Inc. 
Joblio.- _ 


Ce:NJTe:f5\;iui-S-  tiP^M 


PROVIDENCE,  R.I.  02903 


Slert  >5  af  [^. 


By-iirOi’lL  mr 


J  C  U  vA 


-*  /  ^  o  e"c.  -  /  2.0  Q  '  To*^  o  A  /'Z'? 

C.  •  3.6?  «.  C.'2.Ce»  Coor<L(^fl«-».'.  W 


\  a 

ST.  O 

<i)<s  HO 

- 

- 

— 

- 

G,  o  K  Ci 

1^10 

*).o 

\  0,00-0 

— 

— 

- 

V  0,0OQ 

lino 

.  o 

^  H,SBo 

^.  o 

•S'?© 

- 

— 

^  ^  ^  ^  6 

\  n.  '  .  o 

(1.0 

V  n  “I  OO 

‘I.  O 

1  <i  H  O 

\.o 

X  o 

2,  V  O  oo 

^ooo 


f  ^  OOo 


I  %pe  ^ 


iHOOXi 


New  England  Engineering,  Inc. 


PROVIDENCE,  R.I.  02903 


I 


► 


I 


Job  No _ 

Projects 

Subject _ 


SbeotJLof_2 _ 

Pato.  -■  I -?!  h  ' 

BylZttTLlfll 


£.v,gM-OfiTir  Va.  Ph  ? 


7a.  PMF  -  I  ?  500  crs 

(p  H,  800  CF^  I  ~  iSH.i-;  Sly(?C^:.«CCir=  U.l  FT 

‘a'^oEiAo  E- s  iSsliOO  ^'c -rr  ^tcv(^u>o  -  Lqoo 


V,  =•  t  1  X.  v:; 


a.  c  I 


- 


S  7.  S'  *  (.WO 

iCSc  o 


V%'V 


5.3 

e*/  .  ^  y  (j  >-(0 


es-io  -*  s-Ti»i(ie a£'^. 


i.(.H 


AUO. 


I.  +  ;?,o  I 


,'•  ?.  3 


*  (.'•■  \  logco  ^  81AOc‘?-S 

'i.r  -“-===- 

I.  STOfcA.tiS  UJII.1-  P^CL'CC  Ei/  :;09O  cF3  (i/C 

•/1  7o 

a.  THE  SPii-l-WFy  CA\;  pASS  TH  S'  7a.  PAl  P  :E/\Fe4.y 
“a.  TWii:  C'>M  WILI.  AJOT  ixE  >' V  OPF."^  D  ^7  'A  ‘  ' 


APPENDIX  E 


INFORMATION  AS  CONTAINED  IN  THE  NATIONAL 
INVENTORY  OF  DAMS 
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